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dh£JI 11 a aIS oU 9 caL^L aLOI *~1£ L ■Q- £,, a - 1 A-wJ 1 9 JJ^ 

4 \ ♦ ♦ ♦ 4 V ♦♦ ♦ ♦ ♦♦ 
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JpJVl v ldJl 


jjL^ * tSwL^lj iU5 3L>J)/I *-*^-1 ^ JwO jJj 

♦♦ ^i - ♦♦ 

jJ j !« jd! I )) OwJoJ t l^i y>- ( jp AdLJb>- jcj V j t j 

^wbJ I o LSsJ i aI ^ *.,& >o ^>o j-d ^®l j t L3? j-p 

t. ^jJw^-wO jt-j fcj ^jji l)j dLladj toL_>cJl oJwJfc ( /^o Jwj>5_JwoJ I i-jLp J_J^ 

^ ^ p 

coldiCJl iJw^-j |*-£-s_ 3 ^Ij (.j^jJO ^JwP Jj_^-kjj 

^jwvOjJ I 03 1 j-g-d ^jP LUOwO t ^OvOd p jw<J I Lg_d j-L>o Aik>cJ t Alk>cJ 
LdL>c_d3 L C-3 l ^2 jN I L>^Odo L Ja-^voJ 1 olj-^ 0 llpJJdvwO L Lg_jLpJ_JJ 
Ali>5_iJ 1 di-L J did . . (1) 1 ^ j3 l)LwO Ada j->cJ t(JwL*JL) 
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if f 1 


A3> Jj^l I (J j Lo 


C ^ bs^bl 1 I w\_^ w\_3^Q 


^bJl ^ ii j^qJ I ciU^ (. ^x ^-JaJ 1 jJl^JI j 4_*_^JaJ I 3l>J)/ 1 <. ii j^o 

p ^ ^ 

^3 I (. aJ b>- ^P 4j c_3 ^xj U U jij to3b>cJ^ I j ^OO 0 >c_LjJ I Owlxj 
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A3 wj ^bJl ^-IwLxJlj C Ax-^JaJ L A3 *)bp ^3 Jl>JuJ! ^^23 Ida ^-^vji) I lb-& 
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♦ <Vj' -^J W^' (*-^3 31 J L^-JJ 
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1 ♦♦ ♦♦ 

0 j_JLp ^3jI ^3 ^.x ^JaJ 1 JLxJl Jl>JuJ| c_j23 j^o c_pJLp I 
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»♦ ♦ ♦ ~s ♦ L»? »♦ ♦ ^ **^/ «♦ ♦ ♦ ♦^/ 

A3*>Ip O-vwJ j tol^jj O^ii A3 *>Ip ^JaJl *JlxJb wb>JuJl A3^1 p 

♦♦ ♦♦ ♦♦ L ^ ♦♦ ♦ l 4 

w ^ 

'(^jiJ ^ Op 

A^UJI o^u ^ Lg_^ju oJjLj ^Jl L^sJ\ jl £iSflj 

♦♦ ♦♦ 
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A^wob-X-I ♦♦^ ^ * 1 
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<^pj 2 xj 
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- * Sr 

ciU^ ^JSj wiij to3L>cJj 4_>LwvAi ^3 ^L^jLwvw<JI jI^>c_1j^Ij t4jL^>c_) 

Lg_j I oJw& ^3 ^JL4j C 4 J LiLo 0 j_JL_P *_j > j 1 ^3 I 

♦♦ ♦♦ ^1 - ♦♦ ' 

jrijr^\ cr*-Si ‘(r'jL^ 

i dU-L5j i^aSlI ^LkJl LjJUu llLL. Lg. ✓ w* 2 _^_J C 3 li ^ <WV^ ‘ -* - 1 I ® 


|jj| (. ^-Jaj 1 JuJl j <=Lx **i? j I ya < (23 j^oJ I (J j bjo I 

♦♦ 1 ♦♦ 
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CJ^L^o 4^-^io 4 ] L^o-) I y) t LgJwO wl>JuJl c_j23 jji ^y2J3jj ^A^wJaJ 1 
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L^_L*_j aJIJLo I c-j j_L^ 'y I L^Jlp c 4^j I 

O' 0 ISj^' cr-*- 1 J^- 5 ' ^jlkJl 

♦♦ ♦♦ ^1 - 

< > Ij J Lj j 0 J Lj ^JJL*J I jA 2 _; Li v 3 j Ja > 0 I j c k ^ Ij 

wL>5_1_o p U UL^o Ijwo c-j IjlSO I j o_SCj j I ^_ij Lp <. o > Lj (^wLjsJ I 

^ ^ & ♦ ♦ ♦ V** 44 ^ ♦ 
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<1)1 aLj^j jl (Jwij 1 (j 1 ^Lp <. ( /^JLJJ < JUs j 

♦♦ ♦♦ ^ 

(J L^o I <13 1 J ! 4^lp 4 j <J Jj j C 1 jj L>- 4 j wLJo jj j L *^kj L^o 4j ^JlS^3 L*j 
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0! ^-v3 jl tlj—rj U4-^'J ‘ 'J-6—J 

jl C o LwJ I J>s-^u 4JL*j *}Lj .ij ..lg i I jJijIj ItJI^-jM 

£, ^ p IV ^ 

jl W ^J_A_>5_>5 iJ^J I ^j^S'LJLj jl C(^LjL*Jl I 

y^-' or" Ly* y^'jA j' ‘j^^ 1 djA^ £ l 

jt-v^ JJiJ ! S <L*^ss*l^ L^j c_jL5s3 La j !^>- 1 ^ ^ja LJ I 

c-j j 1? 1 j j^o 'y I 1? 1 1 >- 1 ^ Ij-^-vaS'Lioj ^aIjuJ! c-jLjI L^_*3 

! JUJl JuwgiiJ i>- L>cJ I tJjiJl 
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0 La>lJ I ! 4 _x * * 1 ? 1 I ^3 I W 0 i J-L-*-> 



“i c ^ 3 


t (,) »l^JaJL LlJjjMj OwsJl ^ o!5UJl ^ Ja. ioOl 


Sam Harris. An article entitled: Mother nature is not our friend. O ) 

Howell AJ, Passmore H, Buro K. Meaning in Nature: Meaning in Life as a Mediator of (Y) 
the Relationship Between Nature Connectedness and Well-Being. J Happiness Stud 
(2013) 14:1681-1696. 
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OJ p £, 
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j-s/? llP ^3 AXj J^J J J <. 4^vjlL) P Lw*U ^ Jp 0 JwLtfJ I W 

JJL<jw> 4 j L^>- (1 ) 1 ^IjalP^l^ c I L*J I 0 j jlLwvwO^ 4Jo Lj 
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i>L *-jj')!\j 4_J J_^_>c_j Lj . . .J_^_S'I 1? 1? >wQ |e^ 

^0 Lwvu>-^/ 1 ^3 wii Ij 4_*_^Jg_] L) Loj'V I l) I j c (( L> 

! <up j 4^vutJ I a^>t */? 1 Ij ^UL j oLj>cJI 
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! (J L*j j a 5 jj li l ciiJ^ ci^o^Jp w\ij La I 


(* 23 j*& j-& Ijc<jo>- Vi <23 I j-oJ I JS\ JlxJ 

•ft £, ^ yj 

0 J ^jjjJl o I _ \ J^> — ^Pwb J^3 (. 4^CwJaJ I wL>&LqJ I 

♦♦ 

OjS' ^ j-p <.i*^-k]l <y 4 ^- <y o' — ')M 

♦♦ 

‘ * " jl < 0 ^ jl ojL^-JM CLii*Jl Jo^_> _ ll)l_p _ o^UJl 


U* $, -7 

<£j P 4ji->- (JO C LsJu 1 4j | Lp wLo LpJl <^^S3j oj& 9 (. L) 

♦^/ >> ♦ ♦♦ vTU p * ♦♦ ♦♦♦ ♦ 
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4_LL*J L> JJLqJ I jj J-&J <• Lg-^ 3 i-> ( 1 ) I jJiS J 

♦♦ 

iUJ)!! ^ jl5 jjj tL^U-jl ^ i^lwJl (W__r>Oj (j^ 

♦♦ ♦♦ 1 

LJjjLjs- 1 • g 1 oL^-J 4^*_wJaJ I ^j-a J^>t_l_oJl Iwi-S J_« 

!«j/b" 'y# 

J-^ j^-o^ 3-^o 0^ ^ o^' J> JlP c5'j 

4j ^ I ii j2>zSj j jJ ^2 -o oj Ij jJ C 0 j^S' ^yi LwvJ I jj L>iJo 

^ t. * * 

( jd\ oMMl jLi ^ ^Up JLwcl^Lj ^ C wXj ^ A ) 

♦♦ ♦♦ ^ ■- 

dr° ^j-aj LJ UIjL^ 


JuUJl 11* ^ ^ 

As^>c_*j L I ^J^LoJ L 15 La j ! V 4^wJaJ I L Li jia-J I wG>c_L>J I 

♦♦ ♦♦ ♦♦ 

<. ^ ^ j_> c_^o olj-J (^JJl ® J Lo_>J I )) L Ll oIj_j L^wO 
a) L j5L L I aLgL Li-5 Laj 4jj>ijo I LL L*J I j*s* Lo j L^? 1 1 

£, ^51 ^ ^ ^51 

b=j My-vu pu ji ^lyi ji y-^y 4 J 1 4jCwvvJ (J u > 
(((J I c-jL 5L L 4jl>tpp) Li a> LI a->s_*j Li AlitoJ Li*5 

J-&J 4 LJ^ 4 -'-d‘ 5 -*- ) 0 1 djLoJ 0 H La j ! 4j jJ jj*_b I j-flJ 1 ^y> 

! ! jlSjSn 1A iil^ y A>ylll i-'ji Ojy J*tdl jt ji£ju 

diLjJlj p-U^JIj yJl (_^i J-=r jl '-b-; lJ^j 

♦♦ 

T? 

• _ ^ ^ ^ I | ^ ^ ) j ^ lj\_l l l 

«! ! j/b M !!oU» 

4V p 

i>* £rd 4*^' <j' c^i (TyjjJ J Ad- i JA* 0 " 

£*1 laA I jL*AjoI yo Ijj yU I t_^>^*J I v w ! o^t*J U 

JjLAJ j ol^LLoJlj 4 _L—&jJL Lv^-LI I j c 4 ^ 0 . iL^Jlj JU->Jl j 

i>d'y J! /' i/ V- J^UJ ^ jy^' °-b JSj toll] I 

* 

a jJ (3 L-t^u I *L>L?-*J Ij (J L^s-cJ L jL^_oLli Li i£j-*j c ^JJL*_> LI 

x p, ^ ^ 

JjUo Li 3 LL& L>- iw\j>Lw0 Li-5 LL <. ^ L^-J i aH?***^ 


^ij 3 LjiL LVi 1 aj ^ Ja-Lo j ^L>J)ll Jl^ ^Loi 4 JlLp 

j-xSt L^JLp lij>5_Lo LL5 LJj l ^ $ a LL51j ^IjjJLII Lj^ 4_^ „ ^ 1? j i 
j^JLi L i LI 0 wLo jJ 4 j i jj' fbl 4j3Uio 


David Rothenberg. Review of Green Delusions: An Environmentalist Critique of Radical ( ^ ) 
Environmentalism. Environmental History Review 1993; 17: 87-88. 
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^b_P ^y2_ljLwvOj Jo Ll> bo& _ 

♦♦ 

! 4»^^s JsJ L 


^wOwWOJ I _ 


|j_& djJuLs ^Jol — i j_0>-l (Jl ^Jwl^_wJ ! 4_^_^^l?_] lo *_ 

♦♦ ♦♦ ^ - 

^1 j*_yi ^>J LU^, jiJl jl y bJ I ^p jj ! o yJ L ^bujjo ^ I 
Ji yi!L bJL<o*J jlj UJlS' 4j \ y yJ j . . . JJi yS y» 

^IwL^jI yo 4^wJ^J I ^y L^oa yiJ I bJ 4j^Jj$o bk i 4^ «k 1 b bw^boJukl 

bgjJkj L Jj>cJ I J J b>cJo yj| bgJJ LjJ J CoJjljJl ll? 4 1 I J 

olS jkw-jl JU U5 _ L^Jj ^kJb Lk LI y kJk) IkkbJl 

yk^/j 1 'V I j-L bwo jkj 1 bojjp c b&Jko 'V _ 0 y 

ya I Jj& 4^kJ I (1) bv^jjj (1)1$ J-kbJLj l bgj yp 4k>- *)bo yp <* <i$yJ! 

j-a jJJl tJjjUs^M L _ r l_c- ji i]lo» jPj j»J Mlj LJi^ 

(jLS oobk 4^wkJ I jt-kcJ 4P b>c_k I bk j b>c^o j ^1>J jJ I bj^b>JJ>-l 
C 0 lo i->c_J jl J-—P 4_*_^kJ I (1)1 . . . ! (1) 0_5s_) (1) I _*_Jo 

(O .* o ♦ ff "J o ♦♦ ♦♦ ♦ f- O L»? ♦ ♦» 

♦♦ 

OwLL) (J k-P yL$ I ^k^JLwvO l^bk C C^kjj ^y2J J O-k-*/ 5 j ^ I 

£, ^ £, 

4^x . .. ij i 1 jJJ 6 j_9^_) l-<>— 0 4_>-lj jJLS”l j-SCo jJJ « '- -i^ J jl 

LJ i^^JaJI OJL5 jJ il ty^il N Ul ... !?L^U5L 

♦♦ 

4^jwLp 4_^_kJ li ciU^ jbw<kl (jbwvO^/l ^jSj>- ! 

j y-^> yu bio 4^jwVj>rJl ^y^osj I bowUp c bJ jjwLbblj o^ybwkl 

♦♦ ♦♦ 

. . 4_*kk I w\_LP ^ I jw\j>cJwk ! (k^ I ykk 1^ bo 

♦♦ ♦♦ ^1 - 

jlS I jJfc jksjilJ I (1)1 y°J t jLkxJJ 4o^ a * 1? 1 1 0 jS yo biy/^J j-tS" 


-y> byjM 


• s*~\ o^j* P l / 3 

#* 

(jJul j j ISU > j 1 Jb>JuJl e ^rAJ _ ^*> 

lLLL&Uj ^xJ 1 1 oU& c lLUwP jJsj Ij o! j_U I a Lo I c_j23 

0-Lg_>- oli c L i*i a -i ^ j L ^ - »«> ^ L^j 

<.ULilp o— jTj tl^-pLi o-o-fJl LJLU ^xJl <.l^JL>->- 

♦♦ 

I j_p wL^ I JL*I jt—j i La^i^j Ij-^s-LS” O— L^-ij t *>UL~o O— jUUj 

cib c ^r^d ^ 

^ I ji I wL>o Lo \jJ^3 jt-^jLjsi-p Jl>- I oJL- L)U oUrJ^M ax^_S* 

^ <irf cr Jp } • 

♦♦ 

L^J Lu^p I ^ A««— **vwQ'««^0 ^ ^ I J lk^ oj>> < v ’_ r idl ^ jlj tLfrk 
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http://www.inf.fu-berlin.de/lehre/pmo/eng/Feynman-Uncertainty.pdf. Accessed 30 Novem- 
ber 2014 
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. L^_) 3 U5 ® «^lg 1 1 

Wigner E. The limits of science. Proceedings of the American Philosophical Society 1950; 
94:424. 
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♦♦ 
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4il5 jy~£j Zs JKA ^J\ J_ /2^/J oLvvjJ ol j*-pjj Di 
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George Gore (1878). The art of scientific discovery, pp. 26-29. 
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>WWvO _ 


. 4^-g3 (J J l>cJ 
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! Idp j^wJ b b^ l^-l I J-S' j j5j I j I y? I y L b | ^y,rO > b b Lojjd I 

The Geological Society of America (GSA). The nature of science and the scientific meth- 
od. 

Available at: http://www.geosociety.org/educate/NatureScience.pdf. Visited on: 13-2-2015. 
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Gould SJ. Is uniformitarianism necessary? American Journal Of Science (1965) 263: 223- ( ) ) 
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4_*^Ja_Jl j| ^^JlP ^Ja. (_ 3 1 ^j- 5 j^-J^ 'j h~~>y i £>- y 

4_L& j_J I £-Ja ^wwO jl Jj-> J— jSM y 

! ! 1 0 l>cJ 'y I l) J-SC l) I (^J>cJ 4jlJL> cJ 1 l) I ^lp 


(1) I Jj *y 4j ^>o 4j 1 ^lp (J L ^ J j LqwqJ L) £ LgJj 

£, 

j_Sl$ (1)1 wL>tJ ciJJjJj t <OwL>c_^0 O Li_) 4_J ^_>c_lJ I od_& 

4_aj jJa ^_Lp p^LSsJl JJ-P 4_^wL*J I cJ^jj^ c_5^ j j_SClo cjLi. 

1 ♦♦ 

j» jJJ LoJLlp . . ^Jlo (.Methods or Methodology 

Hospital mortality ^i-Jcc^JL SlijJl ^p ^_<Jlp 

♦♦ 

Hilar ijJJI SLiJl ^ aIjjSU _lJJl JU> I *LwLo»P wL^j 

W £, ^ 
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(J Lp j_*jLj lyaL^o ok 4_L>cy5 c ^ ! 1 jL^_>cJl ( j^?l M 

^ ♦♦ ♦♦ 

jLg_>cJl ( jk> I j-*lj 4_?>-! Lj 4_v20>c_^J I 0*)k>5_^wlJ 4^wwvjj Lj Lwws^U 

,_yLJy o*>U^> 5 j^j oJyy S^yj 5yi J-*-; t L _ r wiy!l 

♦♦ ♦♦ 

(V^ ^*-=r'y y y-UaJ ^yjyio^M ^s^-iy. 

♦♦ 4 ♦♦ ° 

(Okr-i'yi oJl& 4_*j>- I j^j Ow^-i I 0>l jOJl j wd5k I 

p , 

JjLdJl ^-Ss J c (^1 jJl 

I ♦♦ ** ** 


Gadelhak N, Shehta A, Hamed H. Diagnosis and management of choledochal cyst: 20 O ) 
years of single center Experience. World J Gastroenterol 2014 June 14; 20(22): 6701-7078. 


V* 


. cAjydjyi t sMy. c5-! 

♦♦ ** .. 

4_*j>- 1 ^oJ ^c-Lo? 1 *y L LqJ L-PwLo d~dS I^Lo ! ^ J^vww^» 

4^io ^ j-JuJ I Ip ^Ix>cj *y I !^ct^L>cj v yi o Jl& 

J j_J>5_^J \j P Lj2_*_v£ 2_J I wiwv/2 ^j-J ^j_w<oLyvw<>«J I wi*J— P (( J L>- I ^ 1_P W 

!?4jIj^J| ^Jj^J 


J\ jjwbt-UJ I w\j>-l 0 j_P3 ^3 4_o^ Lp 

♦♦ 

Jt £_ 

UUi ^ <. 4j \ 4jwwvJ ! <^sS Aj>- I t^' ° , ^ ,u ^ 1 

^L&LjuJl Si Jill ^^Ip <UoLu oiiJ tj£S J Jj^\ S^-jjJL 4 oIJl& 

♦♦ 

4lSsJj i5j J I jJl lwL^3 t *yioJl ^LyO^M <JL>-j JjLu 

\ ♦♦ ♦♦ 

i UJXs^J ^LL?-*2_; ' 4^3 _ l)^| — wLLs^J li <C»P (^iJ! j_y£? L*_J 

^ p “ft £, 

wL^j (^5 jj d^j I dlS* d^3 jj>- l) 1 Jju 1?1*:>- li l)^ 3 Lo I 

^ojJ 1^ ^x~yd c L ^j-vJwLo t *)Lj>- *)! I 

Lo ((^JLy^^Jl < 4j l *./? a \ )) 4Jo I J j Oj2_*_o 2_X3 I Jy& I Ju l +/3 i ^3 

/j; 

jviC>Jlj oLlj^Sl f-LaiiO Jfi I-L*j l-lft jA j'j Uj^^j 

! ^ L^-Lp 

<y J-^i o^' ori^' 4' ^'j *jy f'PiJ iSy, 

jjs dj LL j^ 4j2y-^>c-U (J y ^> jJ I L<»w& c j J * L>-L*J I Los-^-L>- 1 

P I Jj ( Jyy2J>tJ O Lj>“ *y I ^j5sJj^ C AJLJZS>x} 1 lILLJ (J J-v/? jJ I 

- ♦♦ ♦♦ 

> 

(. Lgjy^ i ^->3 J-^T^ 4j>c_Jo JP LL 2 J 0 LowU-P (. ^J-dd LiJ I 

l*J I ^Ju Ij 2_— yo (. ^ UJ \ (J j_y2 J Ij j j-iJ I ^3 Lo 4_! J-^2-J ^JyLyAj LoJUyP J 
oliu^jl ^SLJl ipj^ys 

( jjj2-X-)J L ^ J J_yi 2 J I I ^y J-d^J ^ d3 Li Lo 


Cj-Ls- 4 -J ‘jjJ-^^-A j-d"A 5 l cLbJj I 

^"j-J <_^*Aj" LA' <jj^rd Akk 

dJ Lo LygJ>-^ iLj^LtJl ^p 4 Jo ^Jaj (^£w\JLk >3 ^Lp 3 jj ^SL ^ 2 1 ] I 

ciiLLia L-> ^j*)Ll ji-^ ^ Lls e-'SjDl djLo ^j_p 

<zj L I j L jp>- I ^3 a^LLj'SI ^c_$ jlS ( 1 ) LSs-^L^o c ^3 

♦♦ > ■ >■ ♦♦ 

(J LLo I ^o L>^ LwvJLo jlS o 1 jJ t ! <L>c-L <.,£+,& * 1 

^t ^ 1 ^ ^ j ^ 1 l) ^ ! J3 4j ^ 1 cti-L ^j-v^%_1_0 (. ^ L>_L*_) I j-&> 

jJjJ J \^ I JJ W v*>uSM 0 ^ J&j 

^ P P 

0 JJ-! cT^^J <• ^ ^w«wV 4 j 1 ^^/2 j 1 j 4 _rf 2 _JL»cJ I ^Jj>- I < jjS (^£jJl 

(( fr^Jgp^o Aj I ^ygj 1 j AjlJbLl Jl>- I ^j^o k-jJS 

<. ^ j_JkJ I ^ jJLl) I ^p Lwvwo 43 LS” J Li j )) ! J j-**-* L 

p ^ 

‘c5p«*JI tlr" J-P 3 ' -P 1 ^ ck <_k^' £4^' J-o-*J 

l L jLLL I LJ L*jL) L i jyh^S I ^3 ^LLLl £^j>- ctlSLija 

L^o i)j_l_i_ALj ^_j JJ I *UJl*JI c-aL>c_p| 5 jL)/ 4 ->“L>cJJ ^jSL^jj 

V-P-’ WVh cAk p-dlj - l J>y 

k''^' lM (k«J' yy Oi - jv-^bA y 

*Uls> jV ‘_ r oJL^j j! frlk^bU o- 4 w b -L^JI ,_ 5 JlJI 

P 

^ij ^3 ^LLpp'yi oL-A (wLiS ^j-^ 5 1^) b >-^— 1 ^ kj- >Lww\ _SL c__3^_oj 

L^-j I ^pwij I <kwvi_L I oL,^ (j I jJ L Ls 3 . . ! ((^LL-*L ^ ^ j Li 

♦♦ ♦♦ ' 


William Broad and Nicholas Wade. Betrayers of the truth. Simon & Schuster. New York, 
p. 212-213. 



fU jU_* ^ t toLlJUl jJljj^j o j_^j Ij J 

. ^ t _ ^ V A>sjk? C jjzs>- ^>tl3 Yo-? 


(^) 

(T) 


VY 


wL>- 1 O LJo ^3 O ^_SsJL^<j o^. 

♦♦ 

^_Lp ii^L>cJ| d-wJo jJ ! ^ ^Jl^_L>ij lLL> w\_*_> L& Lk^ *» LL5i> 

^ j 3 4_>r « */3 3 J 4_>d5* jlS 4 J | cii-J d_*_> O^vUp) 

!?^JbJl Ja^l 


^3 ^jljJl ?C-G>t *,/g l] ' CjLJ'V IjJj>0 JlUj C 

♦♦ ♦♦ - 


jjt* (. ciij jj* wb<j LoJ Lo 4j \}&S>- C-3 I y- Lj ya ^ 

olJ^I libo j iiwU^Jl JlJ j U ll! L p cJLsiiS'^l Uufc j 

O L&L>cj I 4»*jJj>-j yG*J ! dp) t L^-^vj2j 4^o ydJ I I 4^Jw^J I 

j^S' dJ Lo j_l^o 

^3j ^cjLdJl yo d£*ldJl ^3 L/? j_s^2J>-j ,*_L*Jl 

♦♦ ^ i - ♦♦ ♦♦ ’ 

M GjCI Si Ip I jli IaU Ss ^Uol oMG j-JS 

Uj jUI Jus'Ll o£> L. GU, 4 _^l SWG Ml <JI UG 

4^L<js-*J I ^3 LoJ^-Gw^ ^j-vwJ L>dJ I ^ Lo| o^Lp| cy ^ c— > Lwj I 

i— O I 0 3 Ip I <jG C- -a a aa a 0 ^1 |^ - ■* J _* L x aaa 1 | jS C 4 w< _<^ w i_^_J | 

(J j_3 ia_j I j-v^ ^y-^wJaJ I ,*_L*J! dj t (( yd I ^y2j>c_d 4 j y> tj 

**•*"*’ ^ 

S^U)/ /SI }L*i; U5 «<ij>*Jl Jc^J) y> J-^gJl! jLdS/l 

jdo)) ^ Reproducibility ^bol 


J^o I 4_^od_^<J I 4_d_x>»*J I (^jJl LLzJnJl J jL-^o^l oj 

Jl C f j^ y>b >1 <JI IJLfrJ J 5 ^jJb 

4dojJlj AjIjdG^o (d ^ i (3^*° 4'G^.^ ^3 L^J I 

JjG t^lJJGlj ^pGlj l_jj_SJI -u_*jo j»J jJj <• Gj-Gj 


William Broad and Nicholas Wade. Betrayers of the truth. Simon & Schuster. New York. O ) 
p. 215. 


vr 


t- w 

jj Lo J L*J 1 ol^ • jJ j L>- k $j j *~*> ^ I L? - \ 1 

V ^xJl SjU^JI jSJci\ J^j lUl^Jl ipLi^Vl Ujisal ijh' 
♦♦ 

4jL jJaJJ 4.^1?.^jJ I o j 1 1 l)| t 4 -L$\-JLo 4j I ^Lp ^ Ip JS LgJLia j O I Jj 

CjLw^L^S' *Ld_*Jl ^Ijil L& Li? L*Jj 5 j5 Lj 4^P o^j? o^oJ I 4_^<d_*J| 

! 0) «ij|jdl Jl^Jl i J9 kJ VI , J Gl 

(j^' j 0 MJI Lk>Jlj jL>u^ I ^ ^jj^LgJl IJ-& i)l 

L_>- Lj l sjz. 3 L) 1 ^L^-L-*-)! ^J-2-JJLj Lj5wL_LP ^_p 2_ P l I ; 

^ f. 

^jJ3 JjJUJl U-5J5 Jt-Aj^-I Jj>-JlJ t L^2l>- I 

* Lo ^_1 j>iJ I ^3 I J ^ c L) j-SLJ I J-*j? 1 ^jP 4 j Lw? ji J 4 j Lj jJsj 

♦♦ ' ♦♦ 

! ^Jc*j2J Lj 4*j>c_vj? (J j I 4^P j^/? j-oJ 1 J jS\j j C 4-^j2J>cJj) I 4j Lii>“ *>La ^ip 

♦♦ 

jJjJl ^3 j_JL Jl j_v2_L*Jl ^3 4-A^Jl ^1 p ^LjLpMI J^*_L*j o j 

^Ji^Jlj J-*iJl J^J« olS J cajJJI >1 lSt ij>^\ 

♦♦ 1 ♦♦ ♦♦ 

4_1?. Jo ^ 1 4_j LS* j ^Jj?-Jo Lo |j_& Jo>-Jo t ^J? jjJl J j-jjJl J 4_j j 

p 

0*' clr^ c ® j-6-^ ^ J oj-^Jl oIjJjj oLU 

u* p 

^j-S " ^j V ^UJjJI ( j^o 4P I ojjk 0 1 aJj>sJ jl - I - 

^1 !?oU/Vl ois- ^ ji oU jJl ^ 5>JI «Ia j JJpUI Jl 

♦♦ ♦♦ 

ciLj I !^^UjU>c_J lLLj \ ^_pj-) ^jj! ^£^-P 'y I aJ2 *Jl) 1 |j_A 

♦♦ ♦* * 

JUJI J^Jai aLp^I J SI^pJI ^ ^JlaJ dJj^j Jp j 

p p 

JLp ^jJ-j V LSLSwjja oj5D 0j2-v2jIj o-^pj lLLI jJj ! ! ^*,**,1? ! 

LJ» „ « LJ» 

l^jpjxJl i5^L>Jl ^ lg 


(^) 


S.J. Gould, Natural History 103(2): 14,1994. 


♦ 




Ljj L j I 4j I Jj>- 1 Uo Jj C~> JJ L>- 

4 J ^_o I J I d-Oj 1 t jjJ I JlP I ji J 4_ta V I 4 w q^- 3 ^»wLp ^1 p 

Uj 1 jj>- oLS^ c J lL>cJ I IwL^ 

♦♦ 

!?4*Jj Cl^^vj lLLu I I ciij I ^lp b — 

•ti-^'j t>ej t _ r ^=UJl jlf^L i*i» _ 

dU L>-l 0 ^-^-j ijjJlj 4 _j L^j ^JuS" — 

!?dloV ill, 

♦♦ ♦ ♦ 

!N _ 

iJljJlj 4 _j ^li ^^jjjjJl ^j^oUs-Jl O- 0 J Jl^_s _ 

! ? ^1p ii jjJlUI j lLLo^j wL*j 

!^f _ 

^jj| lLL> I \jJi C_3 j^2Sj (^jJl ^Jjj I j_& Lo 0^| — 

£• 

! ?<JI (C JJ 1 lLLo I 

♦♦ £■ ♦ ♦♦ ♦ 


> « " 

4 _L& j-y* 


L<JsP C J I ^^ 1 ^-) ^ W»J ^w\ J ^ ^ wL) I I 1 wL»& 

LoJwo <. ^ j jJl U (J j *)! I oL^vu^yi 4^wvJ ^-Lp SwIjJ-*J! cii-Lo-j 4J1 

cM - 5 ^ y^-iJ (m ^LvsO<J '»_ ^vJ oL h 1 J^r^' ‘-Lr*i ^ >* 

P 4 

! A»o 2 4^vJ _3 4*Jp wLoJL^j Jj>- 1 9 

x ♦♦ 

1^ P ^ P ^ 

^Os-Lwvw^^ L^j I jS >X3 C4»^jwLJl c_j 2 j j^Sj 1 d^-J U^ wL$^ 

4JL*U LJ LJ j c ((oL-Ljjl^ I L^Jlp 
♦♦ ♦♦ 

^Lp wL^JI^j ^-JlS j S <CSJ& jj ^Jo £-^LLj ^-LvJ ^-JlS (. *)LL9 c < 2 j I 

'^- a o^^'j ^r! J -^' drtH LjbJl b>j j-^ 4-U— « 

♦♦ ^ 

^ LJ_~~o Si I ^j>Jli tiiljj>cJl ( j^ j j Lg-Lo l 9 j-J I L Ju ? c-aj jjcS I 

l 3 ji lS ^ t L^ I ^ jji^p-^Jl LfAp wUjl*j L^-Lp J-J.3 

p ^ 

! j LJJ I *L- \ \ iLu j£^ ?iLUP 

♦ ^ ♦♦ 

^j-o Li ^3 J L& J 1 ^j-^i ^ > “ Li c J LoV I ^j_p 4juJj>- !Lk^ 

♦♦ 

wLj>“ jJ I £^jJ I J I 4-*-0 J L*> 'y L> J C 4jjLLJ I 4 j 2*JLJ 1 J I jj 1 

♦♦ ♦* 

/ ^ uJ p ^ 

iJ bj <. 1 0 Lv%o wl >- 1 I J wl >- 1 I 0 1 4 <U 2 ^JL>- 0 1 j-j I 

M Uj cJI _ wl C&JCLi £* J _ J^JI jl , J yJx^j 

?4»j^L^ 3 _>- 4_j I ^j_^a (J L>- jJ I IwL-^ o 1 lLLJlLJ y L>s^ 

p ^ p 

(_5^-l L _^ jb Ji 4 JI 4 I 5 lift ^ 

♦♦ ♦♦ ♦♦ 

f-UJl j-iU^ J*>U- y> lyrj s J '-bl ^ v oj^p j!_^ 


(^) 


j 


lj>Jl • 




l *1 *.-1 a * 3 L^ ^■j' 




(( 4 jj_Jb>sJ^ 




■ L» L 


_ij_i 


>wU>s_La 


Cf j'j^ 


(^) 


La j_) I ^_L*J I j5\-ty2^a ^jS' L^jJL- LoJb_P^J C ® 4 J Jj>- J_^3 'y <1)1^ jl jJw*_) 

j ^ 1 ■ <3 ^ ^ ^ j * " 1 ' ^ ■ 1 J I i ^ ^ t 1 ■ 1 ■ -4 d 1 1 v« -• ^ J 44 >Lo^/ 


vn 


j\ <■ 4-bwvjbvJ L> Jaj j I l) 1 ^ wvj>cj b 1 ^jbJl ^ 

♦♦ 

c^Ul Jl iUJ)M SjSf i jjJJl ^p ^Jlljdl djl ^ 

^p ^jLiU jw\jlp I ^ISsJ (. 4_l2_^vuLwvJ I ^L>J)M JLol 1 j 

♦♦ 

Ju ^ jlS jJ j aJ Jus^l ^ SbJ)M jU tdlb J^i 

O-^ij bbbb Jj>c-b»J I j <. Ja^j>c^J I I ^Ja +j* ^Lp Ojj b*JLb 
dp-Sd_^ ** ^ J~^~^ bb) Jb db-la J C A_*JLJ I lb_k 

♦♦ 

s' 

<. dJ-b aJ ^^_Jo Ajb ^A_S" ^5b Jp c ^ I j-wJ I IwLgj A_lb Ja^>c-<J I 

!bpiSl jj^ tUjI JiSfl > 




A la ^vwl l_3 c 


A_CwwO ^ C_P_&Jw<b Sl^Nl jl 




£4^ JjUcJj cr ^jd; JiVl 

«. ^>3 1 JJL! I 4ja>^voLwvw<)J I I ^0 1 j j_P LJj jj L& j <. L> j-^2j jJ j Jo- I j 

<bj_>- jpo cj IS* bl Lo ^_Lp I o I ^Jai^ 1 bb a^J *)\J A^vjJ L bo 1 ^ <J jJL 
^ ‘(Sj'k ^ bl jIju ^y\ bi !«M p 

! ? ^t-bj b I ^Jalwv 


> 

>*r 


J L>o oljl b ^jb t^brJbb bla-^voLwvJ 1 ojj! ^j2j I OJb jJj 
^ ♦♦ ♦♦ 

ojuJI dap-M* J-p Jj (J ^UJ^I SI ^4^' 

^ 0 > 

J-*- JLj !>L-j J^.^j jj 4 JL Jpj J d^o^Jlj t Jl ^yr3 ^ 


i+> , u< 

Lg_L^j t L>o Jj I 2>jj>-j c^Lo^y ^ 5 -^ ( 3 -d j-b \ ^\s a ~ « *> jJJJ-j L g -j ' t ^_L*_U 

f- ip p 

cl) I wL^-j jljj>cJl bbw^>c-^j Ij c Lg-^vwiij b j->-j bb Lb I ^j_p ciiJj^ Lg-j I bbbb>^ j-i 

• I ^ ^ wbv<>J jl jP>sJ I Jajl J I^Laj C Lg, ^vP2j CpLo| 

http://www.eltwhed.com/vb/showthread.php79718-%C7%E1 %E1 %E5-%E1 %C7- 
% E 3 % E 6 % C C % C F - % E 1 % E 5 


vv 


tLUaiJl oX* JjbJ i je 




) li L ^JL) L^O 4_> 




tdJJS ^3 aJlp JuOpI j tS^iLJl ojj Jl>~= ^ <*-X ^ ^ 

♦♦ ♦♦ ^i - ♦♦ 

dUUj (V-f J^s- jl j\ i<loL <_^j jl j-fi 

♦♦ 

^Jug-3 c (( ! ^_Lp I b) I ^JaX.^ 1 ^)) J jJlJ buk j->tX_) 1 li 

! ? jt-L^j jl 4 j I c_i^x*j I 

p 

jv-gj Li Jj>iJwwv 3 w 4 *JLxjco <J j bj biJba I b)Jj 

£, 

(. j b)j^ L*_U j^Ls^o-) wL>- L j w\_>c_L^J li <. L^>c_p 
^L*j ^xJ 1 bs^J I bo I (. ^»Lwvw<jJ I b^si-P wLqJL*j ^x) I lLUj <xS" ^£jJj 
j^- Xs yu N Ail ‘ jrXi Ail J-* 

Lg_jJ_>tj 4_J5 1 ^i JjLo t S-3 I j_J I ^Lol ojwL^Xwo 4j| J t bLwJo 

4_^p UaS* ^ j ^ ia .qJ L> i j-^-Lo 4^p j 4j|j tjlj-XJl J^JL*_J> 

W £, 

wL^lj-^lj b)}j ^j, ^u>c^j j I 

<L^ ^jl? 3 C 1? 1 1 j*_L*J I 4_*_^J^ J J *,<g Xj Jj>c_LoJ I b) I ^^i-P 4-oJ> li 


I 0 


IXwOJ 4 ^*)b^oi ^gj 2 j ^ b^i 4 ^lp <• bs^ 2 j ^p IxL? 


*L&^>c_j 


^ui <jpUiJi 


_ '^AJLo _ J_>c_L^J I 


A w>o o_j 2_5 t 4^3 4_bJ b>o * w<>») dlX-fl.) 2 15sj bLo 2 j 4_^bp , JwU 9 C , * *j I JL) I 

\ ♦ ♦♦ V 44 ♦♦ L^J 4 ♦♦ «+«♦♦+*♦ L | ^ 4 j ^J 

p ^ p w p ^ 

t<ul ^ j^>- JLj (.<uJ! cjiJl 4_o I *^j I 4 j 1 bwo 2 j 

^ ^ * * 

lLUJi5 j cdUi j^-p j jJIjJL 4^xJlj ii_^5 4jxi_^ 

^ c-4w\_Ss_U ^1 jjJl 4^jJ ji j_Xj aJ bx - ' 0 <— 

44 ' s 

s p ^ p 

t 4^i j-A-j V 1 ^J-> ^ j-p Oj boJ I Jj>- I (J LwvO bXX^^ ^ 

^ P P 

w\_3 0 ^ o_4j b) 1 <*-^ 2 -sXJLS\_) /w->- l ^ b) 9 ^ bwwwwvJ I IwLwO 

J ♦♦ 44 V ^ ^ 44 4 4 4 


ol^j 


!<jjLJ! jJ jlj d-j jlS L^j Li c d-jsx>- 


VA 


$■ 


^ y&J I Lgj Jj>- L ^xJ I ^~L*J I j^Ls^o £_*Xj O' £3 1 y 

t ^Jl^o Lj * l — (^£j^LP '>■>■ u J-^-> j*° 

Lo ISL/ ^-L^vw^J j\ C 4jlJb> sJ I 43 J li^L/? ^*-wvU wb>c-L<>J Llj>oJ 

- ^ 

& £, £, 

L|j_~0 C 4J3I jL^-'yi w\j>C_Lj I wL>tX_OJ 0 jA Jv-So W 4_L_P 4j>5j>cJ I 

4J Lo 1 c I j 1 0 jiajsj 1 0 1 jiL^j c 3 l>- *y i j l>lo jj 1 j>oJ 

a^JLp C~ll5 jlj ^tLwvaJ (Jj^aJl ^ 1 >41 L^r® 415 jlj 

^ ♦♦ 

Mj 4j^ oL_g_;J-Jl tJ^-UJl <_pSM 

JJ-4 dr* 4-4S _>J t-'~=“y4J y> S I\ {j~>- Ml 0 r-S L j 

! J-^lj >41 ^ J> L^Ip X^JI J>j 

> £, 

^ jl*J I l_jLXXS\j lo 4jjfcL>tJj W Jj>c-LJ I l_j 23 j-o ^3 LEjlLjl Lo I 

A j_Lp ^3 <Lc±-& j_Xj Lo c_3 L*_sJ? I l OwL)wLp dJ I j*j> \jjs Lft L^? jj ^xJ 1 

' ♦♦ ♦♦ ♦♦ 

43jIa<>ji <. u^>- a jJ-aJ 1 ciiijj ojL& 4 jl^>o ^Jl^_>cJ <. I 

tl^pljj'y ojLiVl ^3 DlL^Mj t L&jixp ^ijijJl ^1)1 ^ 

♦♦ ♦♦ ♦♦ ♦♦ 

OJ p ^ s' p 

X 1? >- Lj 9 La Lj I _9 0 C -%. ^ j o_lL? -%. £ > dJ o_A *o I aN .* wwJlL 







(*-«-; °j-* c>- 


<d~^~ 


!sjl^UJI SIjaSI 


‘t5jjj-^' >4' > “jj-^j ty>l l _^-*-> J-^r ^ 

w ^ 

jJl^o LjsJwo ^ jl j_L] I o 4 ^_^_L?JLj ^_Lwvw<»J I L) Lo-)| L) j-d 2 -^ y> ^>5>c 

^ ^ ^ ^ ^ 

^Lj>-*)LJ J^Xj C 4^j>c^o ^3 ol ji j>>L 4^P I jL? 4 J 3 ! 

- #S ' 

> , ^ 

^3 ^ LwvU wli Lj j_L> 5 J I oL_& <. Lj jj2_>- ^ 3 LL-XS" I L) ^-SL>5_) 

J5J (3>aj j-fi 4^ji^Jl ^ jj ol >J <.J>4I 4>J 


Crr^J 


IjJI 


Li_>c-<>J 


yj ^ 

! jj 1 ^xJ 1 ^Juj2j LI 4l5L (. O Lg^xJ 1 ^ jXwj 3 l3 J-^ L) 1 iSjiJ 


I I jJL d)j c £ 1 j ^ I I j cii-Jj wIj>c_LqJ I ^^2_* Jo 
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Princeton University Press, p. 233. 
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cJLLiSI ikL>- M ^JLoi ijl^jJl j£'s ^^Jlp j 

£, 

V^ 1 -^ j^d' J-v2-*J' - jJj-ij-L ^ Llj—J 

♦♦ ♦♦ ♦♦ 

4 ^ : : \a 1 dJJij !?N-rays ^JuJl 

jI j _^jl> c j^w : _^J J _iJl L I ^jlp ^lij tX-rays 

4*/ £, ^ 

jl <.cJLsL^5MI Jl5I j (.ij^xjJ 

^j> <CyL^\ 

♦♦ 

4^^ L) Ij li j_p ^ ^ ^ % £ 4_l^j <Lw^J I » jJuJ I IS” I 4 _j jjJJL) 

! ;UNl 

-rays d) 1 w ^ j ^ > 1 Lo 4_>| 1 ^Lp wL&LiJl 

^ UJ £, & £, ^ 

>- Ld-^j o-wvwJ L^_jIj l^L^\ L^J 


£, 

^ jj>cJ I )) Jubuo jj cJ ^dL t 4 j I cii-L) I ^ jj>- 1 ^jAJ ! 

^jJlJI *LJl*JJ ^LjlpMI ^_p ^JuxJl ^L&JuJl 

$, > 

J 1 ^j^jLi y^ ^Lo-Lp (J U>- I & s )l d)| c !^_paj>- 

I»-Lp JL>-j Jj->H IjJL 5 LJlj ill* ^ '4-dj-* j' 

(J jJL*j Sf L>- J C | 4 JL jJaJ I ^lp (Jj-y^ ^W> ^r^ 5 - 0 

SiJL-15 j^Jlj L>cjIj 4j>- j jJ I oa>& I ^_*Jj t 3 9ih 

•■ (( if-y^ \- >z - a j 

o* (*-^* ^*-z*~*r cr ^-dd'-iJ 1 ’ : 0^-!' Jj-^ 

c c-^-Lo ^_j p L) L« o^4a_>- I 4_--^L*J 1 c-^lj jJi. 

/ 1 ^ - ♦♦ ♦♦ 


1? 3 L 


l g : l lj t c 5jl_ r ^>Jl 


i - J -^- ; J-^ 


(\) 


Jean Rostand (1960). Error and deception in science. Basic Books, New York. p. 28. 


O)- 


oLjJajJlj t I j ^ 'Effluvial theories 

♦♦ 

-JLp ^ t Phlogiston LLLcuJl 

JiUl tEUJJ ^yUkJl jJyJl oL Jklj i^UaP^I 

♦♦ 

L^w^j>- O-jLS” O L) j JajJ 1 oJ_& JJLq3 (. »,/g U 

wL<2JL*_> jL/? Ci jJ I C I ^LowLp ^j-' 0 

1 iJ U>- ^ iJjfc ! I ( ^y> jJjJ 

c.i'Vi ji oLlo ^uji *yj ^ j^^yi l)L^ jJ c 1 

— ^ J lJ *Ul*J I 

£, 

4j2*Jb>cJ I (j I o j^xjsjJ 1^ j ^ jU ^ <J ^JL 

J j_JL*_) I o I L>c_v^ I j 4jJ^ I j t 4_J Lwwo 

N c/ 1 ^ 1 r^ 1 ^ 




4JL ^_L? ^i_P i ^ I j j^2Sj J I ^ 0**^ ^ ^■^‘^ J>cJ 

£, £ 

Lv^2j>c_j^ o 1 j j) i 1 Cx°^ ** ^ i 

‘H^rJ 0 -*-» ^ * * t O a X ^ L*-J w^3 lwL>-l^ 

^3 4_4_J^>cJ! j^JL>zj w\_3 oJj>-Ij iiUj jl |jj>-lj L^2_>c_J> c)Li 4_o<jSlj 


or) 


«aK LgjLi 


*# 

^U^-y pjJ ^J-c- L _ r U JJ-Ul (“Li t>L^j> jvJ 

((^Us^y l» Ijj* Jj>-wb jL^MIj ^jjg J I 0I3 1 j I ^L<JLxJl 


. « aJ ai LvJ » ^1 Effluvial ^Uj>- y 4>w3 ^JL C— J ( ^ ) 

Robert T. Pennock. Intelligent Design Creationism and Its Critics Philosophical, Theolo- ( T ) 

gical, and Scientific Perspectives. A Bradford Book, The MIT Press, p. 785. 

Sam Harris. The end of faith. Religion, Terror, and the Future of Reason. W. W. Norton (V) 
& Company, Inc. p. 181-182. 




Lp < 3 1 p) j L l * t b> ) \ Ad-P «. 9 j3 I 4JJ A^j>- 

4_jl>c-J I ^jLjl^JIj djljjjw\Jlj cj! j^ow) j^oJ I (J *^kj>- (1) di-ta 

j^Sd ol* ^3 J^: jl ^Jj ^1 JUpSM iilSj 

♦♦ ♦♦ 

p ^ p . 

jl L^o jdeJ C _ 5 $D (.Peer review jlyVl i*->-l y» J%>- ^y> 

♦♦ 

P U> ^ p 

dJjj>cJ |jl Jj j C cJ p J jJLqJ 4j>cJwO 4j (^wUsj j I Jp5 ^3 

♦♦ >■ - ♦♦ 

jl 4_jai^j UU tjj» ja jjju jl j Jl 4j^-I^J j^i^LJl -b»l LS XZ 
Ja-^o jJ I ^3 Jj l^vJ I i (1) Lo LJ Lp j C 4_^3 pLL*j>- I jJ J 1 4_Lj2j 

J I J j_J ^ j L*-<J I y* Paradigm ( _ r <Ji*J I 

♦♦ ♦♦ 

j LL^Lj^J! (J j_^_3 ^3 Ijj3 ^_*_L> ^ 1 )) L) I 

(J *)L j>- ^ wLj J-j>c_j L) ll-$ jJ I ^^<2 j t j lj 

! ! 1 clI ^ yjl j cj^LLoJI p! jALjh I 

dj I j^2j>- y j_>o ll-j LS* yd I dj >- ! j_>cJ i jl Uu-*J I ya 

^_L > V Lj 4_ j j ! ^ ® LjJLJ I j-J 4_d_^P (. 4_jj I I 0 L_L^ 


- | fO) , 

y ' • ^LoLp v 


p 

^w2JJ y<jL*Jl oL>o^lj 0 yi JlLo t Choledochoduodenostomy 
4_JL^3jJ I ^j_j 3 jt-^Ls^JL; 4_jjlj_^Jl oLjJLJI j_jlj 

p p 

^Jl jl cSj^^ <. Choledochojejunostomy 


^3 Paradigm Shift JjLJI d>jd>- ^J>s- JlaL^ ^y^sJaJl ^cjjIjj 

♦♦ - ♦♦ ** ’ ^ - 

Aristotelian Mechanics AJa^jMl l5Col5L<Jl Jlo <. ^db.\ \ ^_UJl y Ails’ 

p-Lj-sJ ^Jl Classic Physics *>L5D I jJ j_J p-LjJ-sJ ^1 

Einsteinian Relativity ^L_^J j Quantum Mechanics ^ j ^.SLwoJ I 

Theories I j ^_S\J I 15CJ ISs^o ^ ^>Jl) I y*s^~o I J I j Lo j c j£S I ^ I 

^JuJ I j2> ^ dJ LJ I j_ojJ I ^ J I J t of Quantum Gravity 

. 4jiLlJ I ^*^JJ I 


O) 


£ 


jLjI ^Jl_ 4_$ 4ojl j-oJ i o Lx-iJ I j LL? j^ai <JljjJl>- (J Lqjl>- I <oIjj 

Ul Jl jl^_>Jl h^\y>- y£ y> ^ Lu*3 l l £ j ->-\ LJL >- 

♦♦ ♦♦ 

£, 

l$J Cj_j> I ^21 oj/Lsdl jjP oL«jJj»^iJ| ^o^>u a jj ■ ^* ^ J I 4jcol>j 

Lg_j ^Jl oNUJl ^ jl J^i! Nj ^LwJI 

♦♦ 

(J jJ I ^Ju l *y L> 4 jj I J I o dJLJ I wL^j j j-s-vJ I 

T? W 

^o->o Lx*Qs 3 (. j LU j_wJ I ld_& Lg-^3 0 wL>-I^ L>- wL>- ^_> 4j| 

jS/ 1 l j^'yi 4 _JL>cj 4 J ULo 4 jL xSj oJjfe 

1? i? 1? 

jZ+j ^i-p 1 jj 4_^>- \ j^r 4_^<j_p 4_L>t*o wL>-^j % ^ £ 

j-&j t^L'yi oJ-& cj^ULjl JdLJl c- 3 j\j>- L^j I 4j>cj>o 1 4 J ULj I 

3 ^y ij ^wwj 1 

♦♦ 1 ♦♦ ♦♦ 

■sL^Lx-^'yi j Publication bias and Citation bias 

! jj ^_P j I 4j jp ^*P Ijo j*j ^x) I 4*oj>*J I jj L>o j! L) 


4_JL> J_PtJ I L^jJj_aJ|j jj j_v2_xJ I 4_L>5_*o CX>Lo>-LxX3l ^£wL?j ^3 

♦♦ 

jl ys> o.>J jjjL j->- JjJL> Molecular Imaging and Biology 

p 

Consensus science «jl yVl h^\ y>j ^^Jlp u ^J)\ jJL»J|)) 

p p 

j» j.frjL« 4^-lj Jii Llo. 1? *-* jl jlS'Llo ^^xJl)) : and the peer review 






JaJl 




4_J^>c-J I ^.JwLjJlj Cljjj>x^Jl ^3 4_^<jj_^J I Clj'yLjoJl >■ 'y 

4_jw^<J^_S , ( . . . j L>c_*oJ I ^3 la^) 0^ j-P Jl*<»w*JLwvU ja jJ Lp 

j-&J L ((AjjjJtZLx^ Lo ^J3 1 jj *y I jLSo'y I j->tj>5J I ^*vjJ 


(^) 


Barrio JR. Consensus Science and the Peer Review. Mol Imaging Biol 2009; 11:293. 


p L^j>~y l_$ toL-^'yi j— tS dJ-J^Ly 

V— ^ 

Jl Jcl&j S-p j-A> « 4_4_ L>- lw\_SO^j c 1 oL>5_j v yij 

!^U)I 


g tH->'»J ^ ^>" sr 11 ^> vyi ^ 

J-»' J 1 t/ J 1 ^" (ddl L5® 

_ 4_^p *y I a j_L*J I j cd Lo Lwu^y I ^ Ll^*j 1 _ dJwJ^o j ^5 l) jj>- 4j>-j_j 

i jj>j i ^yi Ldj>- *y 1 4 a *,<£> § ^3 i p L<>->-^y i 'y 

44 ♦♦ ♦♦ ♦♦ 

pIj^I ^^ vw ° c_ 5 ^ 4j I j ^ J ^^Jukj^a ^Jj>o <—JlS^ '. *^kj IS 

*)La (J I j Loj (J I j-w*J I IJj* t ® I ^LoddJ 

\^\yr 

_ jJl^J I La Lv^ 3 ^j-^a I d ^ <* 4 I j->cJ I ^j_P ^ c_5^i ^ 

wL^J l c 5 ^i wddd _ LL*_<dd>c_^ 

£, 

jjj-Sdj Interdisciplinarity p_L*Jl cd-^L_o Jy-lJcJl ^c_^l 

M iy.1 ^>d' 0-° »^' <3J 

♦♦ ^ 

4 2 » 9 |JL^ Aq-PUjl pU^Ml O ^>dd dJJJJ 9 t ddo 

♦♦ -> ♦ yy \ t ♦ p y^y -> ♦♦ 

g 

J j-1 ^2 a jJ ^jjdJlj 4jj>-|jJLoJ! ^ j_L*J La ^Jy^LsdoJ I ^wL*j j|jJLo-> |jj>- 

! ^ jl cjy/Sfl ob Jl 

4j l^)f Ij p L^ yf I a J-^-*-’ ^ 2 -J jj c j jL?:S I 4j jiaj Jj>- 

p . 

y^° j^-p j ^ Ls yp yi I li^^ 9^9 ^c_a ^_djL 1^9 4jI^^ji^9 Lu>- 


Gayathri Vaidyanathan. How to Determine the Scientific Consensus on Global Warming. ( ^ ) 
Visited on 14-2-2015. 

http://www.scientificamerican.com/article/how-to-determine-the-scientific-consensus-on-glo- 

bal-warming/ 


<zj l +/ 0 >dJ 1 oJjfc ^3 pLqwL*JI ii 15 *|j| ^1 jJLl^oL 

♦♦ 

p !?^r)ll U* J ^UJI y^lj y^Uil Uk)l J^ 
tjjb J> jJUJI _y y> (JUJ (^JJl jL^Jl U 

c 


j , *i - -i -Q-i 1 1 jJlLJI j i ^\ jJ 1 wL^jl> 5^J I jtJ L*J I 1 1 ^jlS j 

lwLw>- — o^ljilj j*-L*Jl ^j' 0 

<£jj> ^JljJl cr^ ^—*^1 oJdfc ^lj->J J j-d> jJ 

<y y ‘yd 3 ^ j*-^' £jy y 

j I £-5 jJo I I o J _$0D I j_p Edge j-<J J \j-^ 

c)l JJix*j Lgj 1 j-^ 3 d^olS* oljjxS'wiJl 4 x^>- L> cxo L>- 1 l dplJixj 

♦♦ 

jJuJ I ^ Lg^j ^ LJL) 1 ^ ^ ) SCos-j ^jdJ I p UJuJ 1 )) (jl o j_So 

jWo ^JJl j-Ulj-Jl jlj cwIpUxJJ ^ o Jk>> ^ C( L ^JgJl 

4jwSC^-) ^^-olS^l j LwvwoJ 1 L>- ^^wJg-1 1 jJL«Jl j-1^ ^J-p ^Lojwij 

«jtJL»Jl ^jJ^lj-^Jl^ Ula jj-^ l) I (Sj^j i jjA^kJl jt_L*Jl j Eqw£ 
£_^j>- ^1? ddd j 1 - LfJ jJ JL^ ^ Lp _ Citizen scientist 

Study design 

4_sJ_^_Jl SJLs.^^1 ^jJg j Data analysis oLiL^Jl J^Jl^J j 

^ ?- 

u _i MLiJgl iiL^fc jLi (.Formulating research questions 

♦♦ 

iJLd& j (.Scientific reports 4 ^_<Jlp 1 j_ S' jLi Jj^oLlJI 

♦♦ 

^Jg-L) 2J jL>^> ^j^jLij c <=u>r ^ 2 1 L> dj li Lx-xS” L) 1 j^olS ^JL&l 

oi>J>l ^ oUx^l ^Jlj AJtiUVl A^Ldl ^ ^aSfl 
dy U U 1 1 ^ 1 j yg:>- ^ p' UJod 1 ^dJg I j-oJ 1 ^ p- 'V 


1 -_^w 2 Jd a o_lJ <. Data collection oLlLJ 

\ - ♦ \ ^ 




O) 


! Jj & ir- vyb J«- 


4 4_wO I 4_w<d-*J I 4 Jjj jJaJ I ^ — 1U& 

JUJI ^olj^J J>JI J_^il oJlS Uoj L^ ii^aJli 

£, 

^_J Iw^o ^_1_P 3 L>5 3 /». ^ a ^, ■>< ; 1 *UJl*J| ^_SsJ^ C j j^-I?-Lx>^] 1 

^S"l oUfcJlj jLjlj o j-g-slJ I <+ £ *J2 j-*-J OlS Lo-Jjj t j-JLJI 

^3 c_3 j L>- jJ I oJ_& £-ljj (^L^vu'Vl ^jj ~ 5 £j LqJ I c_j2_*_v 2 t & j^P 

-^2-L>cjj ^ jjjJ I Ij-A ^^vJj LJ L> Lo 3 1 4.J L>cJ I 4j j ^^wL*J I 

♦♦ 

4_^j j-J^j i 4 ^ojLowo 4_>c_^- i j^L>c_jo'yi j «+j9 « i t UaJL>- j j_yo v i 

L^jwo)) . 4jj_^j Ij_a (T^ 1 ■j-® 

** .. 

_^i ^Jl c_Jl*Jl ^ (^3 Jj ^L-<Ji*Jl 

jjjJl *L-UJJ 4_^,vjJ L> L>t^w>c_*/ ? ^ JJuJli 
-wJ I j 4-la-LwvJ L> 3 I 3 JJ ^JaJ 1 J-xJ I 4_L^o l)J 


- *r 





! (T) «c5j^ 


t/ - U*fi - 

^P j_JlJ I (. *lU_P 1 ^3 ^JJL^Ju ^.x ^JaJ 1 -*-l_*J I 

♦♦ - ♦♦ ♦♦ \ 


Kate Mills. Only "Scientists” Can Do Science. Visited on 14-2-2015. ( \) 

http://edge.org/responses/what-scientific-idea-is-ready-for-retirement 

Vox Day. The irrational atheist. Dissecting the Unholy Trinity of Dawkins, Harris, and (Y) 
Hitchens. Benbella Books inc. p. 59. 


*U_JLj ^ ^^wJg-l I /*_L*J I (1)1 (_5^ t j Lj jl 4_!oL>cJ 4Jo Lj 0 j 

♦♦ ' ♦♦ 

j*-^' u? f'^' j^j J* 

*U>^ ^ j' 1^1 J--J J! cJ\J cj-iJ! y <u r l^>! 

<U_JLj ^ 4_ok/2_kl djLXjLSsJl (1)1 ^i_P 1 1 ( j-Jo2JL<)Jl j 0 1 j jJ lj 


i_r^^ J-=r j-^' 'Xa <_s^ (*-j j-^-X Uj jJcu- Igjlj jLJ^I 

0 j j-v^ ^3 p L yg-^J 1 oLoLS” aJ-aj ^xJ 1 oLI j j}\ jl djk-jiJl 

♦♦ ' ♦♦ 

4^j Ly^jsJ 1 djlxjLSLJl jy*-> ^ jJ I j_& (jLwvj^/l ck*j>- jl jL^fl *udu 

Jjfcl cJ j-p ^ J^rjJl IJla Jju Nl ! ok!l>- l^Jl i>^>o 

JuJl^JI ^ £y m N ^5kDl XoU jbu Nl l^JjjJl JLw-li jjLII 
♦♦ 

^j_j jj 1 ^2 1 ^j_^vu 4-aJ l>c_^o *yj ^ijb)fij 

p-Ul ^ Ooljillj cJUJl jjiaJ lj (j-iJl slV 3 eSXl 

! ? LllSkxxj I ^_Lp 0 b^wo j wvs^x] b ajLj>- ^jJI 1 1 

^ . **** „ 

p-L>_Lp J_-= ( *_4 j ^jJA\ 


U- 0 

£, £■ 

^JaJ 1 1 J k- j Lol c Lg-d (jj-Ss-Ss-bJo 4 J j_*/? Lj ( /^Jw0j_>3 

Lo LxjLSj i L^juj bj-Lobco ^xl I dj L qs-LvvwoJ I ^2 cibSkxxl I /%«_& l_-<)w«wWW 

** ** ' 

^t-gJ ^Xu ^ lLLxJ I a kw^ ii ^Xj (1)1 Jj ^3 Lo JJLqj ^ ^ Xj2j (1)15* 

w t* 

^JLo 1 1 £-L jAp ^XoJ jJj C j j-v^sxJ 1 j^ixJ 4j>^wvij 4 ^_>- LHj j-b 

t j-liJlj fdj- 1 -® 0-" »U-Lp 

^3 cii5\_bdJ 1 ^^3 4 j>-j3 (1) j_b»j>c_) ^j^I ^ib-1 J 1 ^3 ( *-J2-^5 s 3 

dixJ jl (L)j_SHj !^4J1j_j Lij_Lo L ^i A A j 

Lk^ Lj _ jLJl ^3 /%. ^ w 1 . dJixJ , * wJ*cji Lk! 


? S ai!?->- 1 j *y IJjL^o IjJii*^ _ JljLJI 1 

*y j ^i^ryi l ^3 4_^i_*j i ijjjijJ! o i ^jjjs (j jj j_>- ij 

I ! ? JJdo ^ ^JLJiS>- aJ ^3 ^>3 ^L*j>dJ AA«Jb>cJ I 1 jj (1) I L^*3 Jg 

!?dU; ^LL. 

(? 

<J> ^Lo-^-^'j L^-^- 5 ' j-6-^ J^-b 

JJju J L c-3 *^I\Sj>- 'V I ^xjg >3^ J J VI (1)1 1 ^JgJl 1 

Ujjj jJicuJl; ^jy_ <b I J t 8 <U 1 5iLp 

r 1 ^ 1 rjj ^ d2JL> ^llll U-Lo (. Jg. J Ip M I ^^->^1 ^ A*i J 

1 ^ -- ♦♦ ♦♦ ♦♦ 


J 


kJl 


t>* (UUA! ^ t 




kll 


v 3 jJgJ 1 (1) 1 0 j^T 1 J 1 < ^ / ^ > 1 1 w ^- > " 1 ^ J -9 j J 

f>^b erd^ j*-^' cb y^y^. ■ 5 '-^ p bi _yi ^1 t 

<jd> - 0^ ^jbU dU ^ d J-d d 

3 ^ _ jdP bJ 1 (j I dg Ido Loo ^3 3 jlijl& A^oa L>cJ e-lo^ojJl ^_w »3 

^ OJ^ 

J^_>ddvO 1 j - 4 1 ^-IjJ-aojJI ^5-^ ^j^<2_*^2_>idJ I -L*o Ao I AjJo 3 *)\»j j_*_>c_j 

1 A & ^_3 A -0- ^ -0- 1 1 lJ 1 i 3 w— A‘ _ S \_<> 1 1 JiD yg A* 1 1 ^-o —Lj 3— 3 <• £■ Lw^_J 1 

!!?^UJ! pJl dlb P-L3J p2' dyi jjU ! !° ) « (t _UJ| 

Swb>iJuJ I oL^ jJ L I cLd>c-JJ ^0 jJil I I *_og j w\i 

♦♦ ♦♦ ^ - 

dj l^-^r j-^ ^ j-L*J 1 j_iJ 1 ^ ^ ^ ^ 'l ^ Lp 

c 0 wL>dL<ij 1 dg ij ^y jj 1 ^3 d) j_j idj ij do 1 jjo *y 1 1 Jwoj 1 ^3 a i 

♦♦ ♦♦ 1 

4 ^wJg-lJ ^ ^ ' j ^^J 2 j jLd>-lj AP Ls-</2j ^Lis-L^Jl ^ )) ! 1-^-^ ^L>“ J 


Bryan Appleyard (1992). Understanding the Present: Science and the Soul of Modern O) 
Man. New York: Doubleday. p. 110. 


Jt r-P jJ L> t 0.^2 Lj jJ I J 4_> jJgjJ I cPjL>ollj 4_L2 ^>“*]>LqJ| jib 

^L-VL cr l> & i!lj L* ^pj oJoJl jlSoSfl J5 j! ^ 

oOSjpo ^JaJ 1 j*JL*Jl ^3 4_^oL^ v yi 4 -wq-L*J I jLSo'yi oLi 

43 £, p 

4j I jOu ^ jl&Vl c C3 Ua_>- *)L<J I j cPjL>oJl j-JLSsJ L 

jLSo'yi oJjfc 4_«_>c_>- pLp^Ij Oj-^ IJlSO* ! 0-1.3 _ 

* 

*L-UJ I ^ Li l ^^-oiOvwoJ I ^3 0wLOj (1) 1 _ 4_^o L^o *y 


0) «r 


'y oJjA> Oj -g>o ^3 1 J $wl^>o loJCP A^wJgJ j /P- & > lS\3 

- * .. . ~3* ^ ♦ ~ «♦ L J \ J 

03 jp- jpJ I ^—3 I 1 c3~^ llg-o 


^UJl 


^3 U LHJ I 0 j-v^ ^3 (1) jJo j_S* (J 1 ^^ ^ ** ^ 1^-1 ^ cJ ^JL 

♦♦ ♦♦ 

l r^yy ^ w^jj-yy^ 

♦♦ ♦♦ * ♦♦ 

ll^jU ; 4 j 153 JL^J jl , JuJJ cOjI LU i IjJaJ fU^M 

>♦ ♦*-' * «♦ L-? ♦ *♦ ♦ «♦ (— ? -^3 ( * f- 

♦♦ ♦♦ - 

3i pjbu jj*yi i%<ji oJis ^U-^)M c5j-p3 ju 

p p 

^ » ■ 1^ J 1 ^ C ^ - 1 ^ ? ^ .... ^ *** 1 ) I 

JLJ (OJ1 4A-LJ' db fO}M 

43 p £, 

l) I ^-*-03 tc-jlj-v/ 5 (_5^ l ^0 jjis* 1 < j.i?^; 'y c 1 

p 

j»JUJl ^1 £js>-jJL> L^j u-ko^ 4 -*- 4 

i^3 y Lo c 1 jt-Ly 1 ^ 'y ** 1 jj 1 

z* 

^3 4_^wjy 1 ^Lyp ^-i?.p 1 o3ip| ^Ss^j \ ^jiiyi jj* Ia>- 

^ .. 

^^5 ( _ 5 1p jv^jjji ^ IJjJ^J j»_^uia^ ^ ^jjbJl 

UU^I 015 ^1 U^JI J 9\-^j\ <iwl ^ iJU jJ 

♦♦ ' ♦♦ - ♦♦ 


National Science Education Standards (NSES), National Academy Press, Washington, ( ^ ) 
D.C., 1996. p. 171. 




^ LLU oLS jJj LIU ^ <J 

♦ f- 

O I I Ja^ jJ I ^3 pLo^^M ^£j_P 3 i JLp l)} 

♦♦ ♦♦ ♦♦ - 

jJjU- j « ^ ^ 1 1 ^ I *}U I t I cjISw)^/ Ijbfcjl 

(J j 3 ^ t I l j^ a I O-SCwvU 4 j 1 I 43 1 ^P 

5 U)M 

jJ l) j-Lwq*j c a L«_>- 2 I ^ j_Lp O jJ 1 *L»JJaJ I ^jji a I 
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f, jj! f. W f, 

/^P jll^Jl jj 0 1 ^ IJbl j^SLjJo ^jj ^1>J| 0^ jJ U5” 4iax>ciJ I oJ_& ^3® 
JlLo a */? a 1 \ ll> c (jLi-oJlj I 0 jJjj 4jLo_)L Ip ^JJl ^JL*JJ 4 _^jJL^s 4^J_L>cJI 

i jj 4 4_o_3 ^Jp' i J$ a l 0 I dJLJ . j (_^P J-* L»JwO j 4 Jug_>cJ I (J L ^“ (3 -L^o jJLs 4 j_> LSD I 
4i^3 L I jj IS” jjj JJ I ^jwJ j^*^\Jl jjjs 4p L»j>5j 40 j>- 1 4_^jlj 4 _^Jj>o 

! « j j y jcjj ii La 

Jastrow R (1992). God and the Astronomers. New York: W. W. Norton, p.107. Via: Col- 
lins FS (2007). The language of God. Simon and Schuster. London, p. 66. 
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aJ co ^Ul ^ (j $ jJ V LfLkj c LgJJa-j d_L*_>- 


U5 LLj c L^_*p Cy 3 ^ ^ ^ < Cy^ >x ~*^ L j O^ 5 ^ 3 

c^iUJj cJjMl lf~~^ ^^wWw ^ CjrJfcjJl JUsjI ^W2J 

4 -^ > - O-Oj <.^j£-y*S\ L^Jiaj Ml (j-xbJl LO <_s j> Mj tel^SM 

jl^j L A_j jLL J I ( jjJ* A_3 (jl C A*i j-*-> do 15 (_£ JJ I aJ Li 

! A^i j^~ ^ L Aj 1 L A£ ^^S\j ^ JJ 1 (1) LiJ 1 aAj C Jj>- 1 

c ljL J5 ^_>5 L^Lp (J^_p*-wL I ^^_Ldvo ^j-vo 2_L I fiwL^ 0 ^ j_p j 

(_5^ L y)l Cy*^ 2 -* I ( J-v^3 

♦♦ 

C C O^ U jSs^J M J C ciL-yg j^Laj C 1 0 jJ jJ ^ Lj J C A*j Lj>- 

t^oUJl JJ 3 UI t^Lil ^1 Mj 

/ £>■ 

t4jL^- <u>- <u~d>- Oij t(*^ <u — p jl ^-LSj 

♦♦ ♦♦ l ♦♦ 

jl Ml Mj k-jL J5 Wd Aj-L>-Jj • •(»-’! <_^ij 

! 0 J>5 <Jj' >>d °L ‘Vj^' Ail 

♦♦ ♦♦ 

I jdJL A_pLwO L-LLj dAwLpj . . wL^_*J I <J LL? Jt—j 

LJ j>\ J ^l>' oj ipj t J/Ml ^-~~*AI jjAj tiSM-fil 

♦♦ 

5 ^ £, 

C 0 j5.j jdJoj C iijLoj C A^o jP ( Jl^J>cJ t^UJl Oj J> A>_^Jl 

♦♦ 

cdJl a_£j>5_j c ^J^ w>cJl] I c a_L_>cJ 1 Lg_Ll c a^4_*_l> 

^j2_o c ^2 3 (J j-L | (3~y~ } ^ c Ls_>x_] 1 c_^_Lj cj^ui 
♦♦ ^ 

C 0 1 L> Aj J Lp jJ-L3 C A^j LdJ I L^Lj ^^2j2jj L ^ jS' J-L 1 LgJJaj 

Ij^LpI aI)Ij . . ^jVl ^ 5 — p > ::1 ^ ^ 


- jjj-^' oL ^ j^ 5 y ?4jI jlP 1 ^- yJlj 

. ) t i>sjL/J C 0 Ipj J^a dj I j^°J jJ 




i L-jU^JLU) fit t.t I All ^ jJL^i I J 3 Jlx>.jJ I jJjse-uJ I L5 )) 

( \ 'j 9 - 9 - UJ 

; «4jjJl£ Vj c_J 3L*IL$J! 4_j_uj I ^jju L r L= ^ ^ k 

j-JI 



L JwoJ I lk_& 4_£_kL>- 


Jij^j <- JUa.) V \ £-L~J' {HJS <_r“'-^' 0 #*-. ! U-^ 

(t J ^J|_ ^Lwv^SsJl 4_P LsAj ^3jj L oLJl ^3 1 j^a ^J|_ olxJl 

Oj-^wL*_J /y ^ 3 l Li I jJL>- I diJ^ J_5 P J_& Cj~^ ^ ^ ^ ^ 

L# 1 1 ♦♦ ♦♦ ♦ ^ ♦ 

0 LP I j-^3 ujj^^j J 

£, r 

w ^j^2_>c_Jj 0 j-g-Jo J I 0 j_So J I 4-*_Lw<J ^1 JJ C Lo 4->c-A ^2 -oJ 

<-£_A_3 wX_S" j}-& ^ 4 — ^ 0wLjL<2_j ^ ^ * L-p di-ta 

£. £, 

jLi 1 jJ L 9* 1 ^ A ^ -Q- j ^ __y ^ ^ ^) ^ L^VwQsJ I 

LtJ £, U/ £, 

toOj Jl JjJ~- ^Jl £dJ jlS' IgJ cI^s-Uj <blS' U 4*1— 

J 2 J L>c_j o 1 wL*_> *y 1 c dj 1 *wwQwQ*j 1 9 < j q_-_^j 1 c_3 ,_*_) iL ) ) ^-Ldd *y 9 

!♦*+♦+♦ t | 1 ♦ ♦♦ t ^ 

! &JLJis>zj I JLp c-J w> 

♦♦ ♦♦ ♦ 4 

_ ^_P 'y I 1 J LxJ I ^3 _ ^wJaJ 1 *_L*J L) JjJl>JlJ| 4i 

♦♦ ' ♦♦ ♦♦ ' 


T V 4 ^-njd? C <^_Aj V 


°J 


^k ^. 1 


■ 3 ^ 
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(^) 


4_£*>Lp L ^i LI jtJ yjJl Jl&LlJI 43*Lp 

^—1—^—1 i (_£} l — a I ^ 3 -3 ^ 1— 4 w \w«— i3-^w^vw^«-l I c 9 ^:_?®g e= ,<3?« = j I 

p-F'L t/ 4l!i ^=4 d N jj-s^i 


^yj t <4^>- j j_LL I L) LsAjsJ 1 oL>o +. ^ boLcJ ^yj 4_^L-*J I 

♦♦ 1 ♦♦ 

jvl«Jl oljJi ^ iULS iai jj^Jij ^ l^*JJ 

^Ju <. a^a + Az 1 ' jjb I j_L? JL j y**j£j l)JwL*jj 43 jLJl 4 JL*_L^j C ^y **1? 1 1 

♦♦ 

!4^JLl ^Lp o jia^vJJ y jiaJ I ^y LSI OjwLjj 

♦♦ 

4JS L>c-^ ^_9 J L>-j L_9 3 j LLoj Jj-L 

♦♦ ♦♦ 

jl C^l» U-d! ^ *nv* ^ ^^JLJl LJ jjjLJL5 


J-SxpI aISsJj t ^ .. la 1 1 (»_L*Jl ^ djjj-v? ( j~J ijwwoJ A * *,<Q 

♦♦ ♦♦ 1 ♦♦ 

^ 3 L*ji ^y>- j] 1 ^w\j> o ji lu ^y_y *y 4 ji j_&j yn l jj>- 4^3 

oL& o| 4 J y ^y o L j li (^Jwv^j t ^4^wL-^Jl LowUp 

♦♦ 

1? * 

0 wL>-*)L yo j_JLSo (. ^y ^JaJ 1 I ^y 4 _jjj OwwvL 4_&ljjJ 

♦♦ ' ♦♦ 

P 

,*-&wC>- 1 wvLj l 0 Jj JwJo 4_^9 1 jl>- Ij LU3 O q_^o ) Lsj / ww^_LL I * LL*J 


tiwJLJl ^L ^Jlil ^"LS' Jli^Llj LliLliJl ^bi 

!^UJl ^ oMS' ^ ^ yr <j 

P P x' 

(J L>c_^ wL>tj I 3 ^_yJ I ^t— ^1 l)I ^LwLLl LjwLj 

^t-pLl wL> 'y c 4_> 3 LoL I d^lJLSL^I ^y ^Jl^qsJL) « a 1? 1 1 ^_L*Jl 


R. Feynman, "Cargo Cult Science," adapted in Surely You’re Joking, Mr. Feynman! from ( ^ ) 
Richard Feynman’s 1974 Caltech commencement address. The entire text is available on 
line at many locations including: 
http : / / www . uky . edu/ ~holler/msc/roles /cargcult . html . 





L I LX->c-J l 

♦♦ ♦♦ 

iiidl colj UXJI ^LpJlj V“LoSM ^\jA\ J - 

♦♦ 

oljjJlj 4»jw->cJ I djL^oljw\Jl ^JJLo t ^L x>o ^xJ I 

II ^ ^ ^\ ^L^AJI vjI^JIj 

♦♦ ♦♦ 

jj 1 o u>o v 1 9 c 4 _*_j 3 'y i 





,'j! 4 _JLp cj^L> 5_^3 . Jl L ' i_X>www^^T_l 1 9* i_J 1 p 

O' - * (-> * - * -v - {* 

i^L-Sn ajl^i <^isi tojk jp c-^-ji dUis'j tisikJi 

j g " ■ ’^ I Li-3 <Lj^L>J| j 4.™— L La-s j _ r giLII j AjjJjJlj A . /? 1 1 AjjjjJl) 

Lr* “b-^ Hf^^ 3 ^ J-^JJ ( (( *^ Aj^iaJ* (♦—'-> 

4SU2JI oJjss JlJ jJ j (. -bo ^L>j 3 ll 1. -S' jL' ( _ 5 ip Lg-Jj J-vSj C 4SU2J 

£, £• 

olJjj^LgJl /oL^o La I ji I j La I c4»s/?L>- ( J^oL^o ^lx>o aJL*J 
<u.lg«<<JL] ^jLJI Large Hadron Collider (LHC) ^iLJl 
European Organization for Nuclear Research Lj jjJl oL>obL! 
Lo j oLa Jjxoj l (<lUjS CERN L) ^ L_> iij 

uJ 

4_L>c_^ Ojwli jJSj <. j-JlSLJ I c_j2_LSLXj c-JjL>tJ L^-3 jtJo 

£, 

cJu^ j Higgs Boson jjcj* jj jjJ Jw? jx! I iiiSo j I ^ j jiJ 


O) 


! jV ^ J'j- 

♦♦ 


O) 


How Much Does It Cost To Find A Higgs Boson? 

http://www.forbes.com/sites/alexknapp/2012/07/05/how-much-does-it-cost-to-find-a-higgs- 

boson/ 


wG>- C 4^L<js^J \ Lgj o ^ygl) I Aw<jsXxJ I ^jjLXw<jJ 

^_>li ^UJJj !? ( ' > i tf 5L riS jJj| oLo_w^>Jl J_>L ^ 

i j_oJ i c 0 wL>ijl<>j i o Lj *y jj i ^3 jj>- jj *y 4_^j i cj lo Ls^j 

♦♦ 

t ivW kjJJ^ csAjA^ Adi Ad ^ -^L* 

<. bdd 4 jL->- djliLddSI ^A_P \ jj* 1 J^-du l ) \ ^y 3 ^wL) 

LqJ I ^_pjJ I ^_SCj j_^a y I j_>c_j ^ ^ wL JL$ l .<■/? ; I lLUSJ j 

♦♦ * ♦♦ 

rj U sL^ ^JU ^LcuJl NASA LA dlS, 

! (T) fmr jl- ^jSm 

Jw^ di ^Ij t*JL*Jl l^b>cj ^iJl oUjDI j^SM 

♦♦ ' ♦♦ 

£, £, yj 

^ j»^~ I I d IS I 3 I L^? (m ^ 1 0 j I wb^^" 

3^3 j^3 A3 j_x_^J I Lti-i-lJ J ^j_Ss_) (j I 0^3 C L_ j ii j_x_<j i 

£, 

o j j_v23 j ^.x ^-JaJ 1 jt-L’J I 4 _OjJj>c_^ oj J jS I t ^Ul 


4_^v23 



Jj* <. L^vu 2 j L^->“ jJ^j (^ 5^ i 4»^>c_J I 4jjd*> y L» j^LxdJ l lLLL d3 L&dJ I 

♦♦ 

!?^>x^2J| (J^ 

^j>~ j-bSdJ ^ J J-^ i ^bd»o 0"^ *doJ_xJ I dJ 1 J^dwoJ I 

|»wLdj *)\iLo o. 1? 1 IS d>3 j_x_<jJ I jjjJ I ^jj2-*-> Ju L 4j j_x_du (^SJ I 

t/ jjy 4 ^ t ~ L; ^b ‘ Oj^All ^3jU-Jl (V^ly 4 ^A ; 

0 1 U ^j_jI ^j.^3 ^LwL?yi dS_P j-y^i l)LS (^SJl ^3 j_x_^J I 


Let them eat particles: The real crisis in American physics. ( ^ ) 

http://www.trincoll.edu/~silverma/reviews_commentary/physics_crisis.html 

Garber SJ. Searching for good science: the cancellation of NASA’s SETI program. Jour- (Y) 
nal of The British Interplanetary Society 1999; 52:3-12. 


i ^ AJ 1 Lo ! S ^z-*. Or 1 ' ^z}\ ^3 Ijoi ^Joo 

p ^ p uJ p 

L^-p I ^bJl jl Uj^wL) ^ 4o-^^J I (J Ij^wvJ I ^1 wLjwLwvJl 

i o i ijojwLj ^-*4 o l>5_j LjjLs^j i ^-*^-*-j *y 

j J __ r kU ^1 Uid J-O c_J LOjJL) LxJ I ^" >c -^ I 

c>H ^ ^ 0 ^ ol I^^u-HoJJ Jj-^ji! ^jlj 

^jlijbfc i^Uxj ^_kJl Jlw^-p J ji ^3 JJLJioJ! i]|j^l jjfc jtJLxJl ^ 
l. a >s/2 j )) ! L>o j-&j ^ ^ ^ ^ Q) ( Jujj jJ j LJL> 

UJ f. f. w 

*y uJ I 4 _L$Cjl<jJ I t <. ^!j-v/? lib I c . a y2jJ Ij t Uaj>- old bo 

? 0) «!! v lj^JI <oij UaiJI jA 

4dlocJ I ^Jj^c'yi ( j->3 bo ^JJ oloJl ^3 \l^>- Jj I £$l jjJl 0j_ 

#* 

^_3IjwL)I t j_*_l_<>J I ^Lj2_>c_J!j wLjw\_jJI j-J I ^j-o dj j Ldd 

^3 (JlwL>cJl I j-° ^JLp j_>cJ!j ^d j-iJl iJjL>c^o 4->c-v^ I jJ I 

dJJi 4-Jls>J)\ *_iljjJl *^0 j (.Paradigm *dLlJl ^Sj-odJl 




>2^ 


^3 ^g_x ^wJaJ I jJuJl 4_^ojLqwO ^5 ^JL> ^£jJl 


C_5" 


jLJI yS\ 


^ (- f. & 

JJLo c Lg»^vj2j p b^jd b I jj Ij j I OwlP jOcj 4j>- jIj Jl£ b^ud li 

♦♦ 

(J J-V^ jJ I ^3 4^P^J|j c 4 ^ojL^o| djbjSbo I jJiJ I jJ I 

J 2 J j_) ^ Lp l) li ^x_^vJ \ (, <ZJ L) I oJw^ Jsj j_) 

0 UaJ I ^_Lp djLojIjjJl od_^ dj L>- j_>c_^ i^ju > c I od_^ 

uJ 

(J I oJjfe J^ 0 ^3 J^-xJl j jJidJ I 0 j^So !^ 


AjujUxj <_daJ I 4_dS” 0^d_P IjjJI j_j ^jj_j ^JJl ^jUjLa 4_*_a L>- ^_3 j_a ^3 

! Jo jj jo jJj do do>- ^3 ^tdod I ^ 5*3 C 3 j li j Lft 

http : / /hms .harvard . edu/ about-hms /facts-figures/past-deans-faculty-medicine 


(^) 


U~*-! £L> 

jJbJl , J 


(J ol^lj il+lLj (J ^1 iJLL-Ml L5y olj 

43 IS" ^i_P < 4 I j_>tJ I IjJLP 1 1? 1 ' ^3 4j I t 

iiLw-Vl iJL& jl US cUU ^i!l ik^V 

t.JklJl ko r >«kl k^LJl JijkzJL Ujlp- M . jJI i^Jl 

C> ♦♦ ♦ +*^s * ♦♦ ♦♦ ♦ 

4_J^>cU I 4_ljL^ ^ I oJjfc JuJLqJl! I ^3 jj j U- (J jJL 

^ ** 

N LJU _ JiVl Jlp Lk^JJl oJut _ JL^Jl J_^ ^1) 

jL^L-Nl Li LjJj- L J _p- J lj-~o LL jJs i_a jjL 

♦♦ 

£, U £, £, ^ 

lLIwL^^I ajwL*J I .iJljwk ol /»— L*-j LjI LJJLj . -i • Ja * J 

4_pL^ .^kuJ N JbJLj ILj 1^1 Lj^kJl 

! ( ^yUp Jlj^, 

♦♦ ^ 

. ^ LwvO L^_X_^w i J lw«w*^Vi-><— j l ^ ^ —■ ‘••/^ 1 <S ^ (3 I fl 

L>- 1 3 4^3 lLLsXu *S U-^3 Lk-w-li ctJSUtJo Uj Ij w& kaJo Up 3 )) 

(_4 ♦♦ " * J 

LdsLJ LSU^I L~LJI ij\ J ^ bJli t (T) «l Jojli 

£, 

Uj'j-4j hj- ■wwS 1 \ \ jtJuo j C J j_$k I ^wqj>xJ <LoS L>k \ 

^j-P 4^j>c_J I bol j3l j j-v23 ^-U-JJ t LJ 1 o3jlj^J ^^Ip 

LJU- o LJ oj <• lS->cU I ^Lsl <j j_x^-^J I jj^'y I j_JL Ski 

C 0 I ^ ^ ^ I c_5^ ^ ^ ^ k 1 )) j IS lo JJ J j3 j_^ 


Stephen J. Gould. The Structure Of Evolutionary Theory. The Belknap Press of Harvard ( ^ ) 
University Press, p. 790. 


Charles S. Peirce. Selected Writings. New York: Dover, 1966. p. 40. 
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y“yr Cyj “Uyuj jy-^ 'Ja ‘ ur* 

♦♦ 

£ W £, 

wiSLo Ju t ^<2jjj j I I^L& o 1 ^_Ip y^i i 1 4 _oj^ LowO 


,<r v <f 


! ^-*j 


yj ^ 

Low) 4 _j j_JLJ I ^j-vu2jJ I wX_S"^ <. j-^LSsj Ll^ I J 1 

aJp L>-l Lg. .ygJ lyg > l jy~j£S I OwLg_> 4_L?L>-^yi CCL>1 wLJL*J y>5 Lg-^3 

£, 

^jLJl J5 yu y> jp) .^yJulj y-iy^ c jr^i ^ 

£, 

p-$— 'I s-Lj^iJl LPi-V LgJa_) j JjL>>J j_^Jl ijjL-l^-^/l 

y,j-S 4_3 (_£ U I ^A ^—P I I (j I j_S"j_) 4 ^- ‘ L 

♦♦ ** ♦♦ 

l)j^ Oj-J^LwO 4_^p I jJ I U jLSol yp e-LwjM c-3 j_*_> y^»c_L3 i Co L> j_x ya 1 

(i^ <_5* J^-^i jSC Oil u LSo t^l^pJl J^-J 

♦♦ ♦♦ 

cJj (Jl ycJl ^ j Lwo o L j I j_j wL^j ^pLwow^^JI j 

£, 

J^i^JI» idj-L r->jy^ ^W- ^ ^1^15 Jjj— SO. 

Vi >• ♦♦ ♦♦ 

w ^ f, p 

y ^ c-o L>c_) ^c_Lwwo <. y jJa_> L> yc yo o 1 j-& wL^LJ L 

(m 1-/Q 0 ^„) I f' L> I ^y *J I ^3 t«3 i C fi3 ^»<»P SjOi 

*JL Pj^Sj^JI 11a ^ Ja-I ^1 o^ipI t«U^_^»-j Oi, ^ 

Vi - ♦♦ ♦♦ ♦♦ ♦♦ 

£, £, £• 

^1p y>o I JJixp I yj^SsJ <. Il« L 0 js>- yJiip ^vwJj <j ^ 2 1 


(T), 


<^vj2j (* (13 I yoo> 0! J^J 


^y>c-osj ^JaJ I I ^ ’ Lij ^1p 3 j-^oiJ I y^ wLjyJ I ^ygJo 


John D. Barrow. Impossibility: the limits of science and the science of limits. Oxford uni- 
versity Press, p. 170. 



c Li L*_a L>- Lj L^_) Lj j-^aj ^i_p j ji_*J L L j-^J I ^ *^L>- 1 c ^j_Oj 

.^0 L>sjj^j? jL ai^SLj t L L^_wJ I ^*-^ 0 1 


(3) 

(T) 


4j Lowv2 wL>- j_j (. 4_Jd>c_*J 1 4_ljL^ V I ^jS' 4_>- jjJ \ 

^ JL>5J3 ^jS' liLoJ 4jLwJ I CJ 1 j-JJH 3 (Jj-*-> 

p £ 

^j-SCosj OwLg_$ pliaj>- I L» ^ d> j-« jI 

d- Ji J-^d dd ‘j'^^'j d'_d' £* dd dy^Jl 

£, £• 

(1) 1 JjLo t(l)L^~->Jl wL) ll2J>cJ I ( /^5 

** ^ 

L&o j ~> o dfi jJjpJ I wL>- I j Lo Owi> I 4_5*>L*J! (1 ) j-SCj 


(.Confounding bias oJu>JLj ^ jl*-* ^-p ^>- 

A»^*v»o ^ I I I i ^ j (d I J«<j3 

^ L^JL^ol j oJl-a (.Censored data to the left ^LJLJl olj^l 

o^j_li-<Jl oCLwJlj Scientific bias i^jL*Jl ^IjJl 

£, ^ ^ £, £, 

jl ll<d>- lyd LL^Jl y* ^1/>U ^y=r j Missing Data 

** ^ 

£>J' J-*d> y vd'd'j ^'j UKj i^y\ji 

! Ua>Jl yo Idjfc ^lj 


4_J CoJL>- ^y I I jU Ua^xJ I o ^jIwoLgJl Idjfc ^Jj>- jJ IaJsJJ 

^yhi y LJli a level 4_,jd*_<Jl dyjjl y* JJI oJl5 lil P value 

LyJ j Null hypothesis y ^Jcl* yu ii *>L*J I yjJ yJ I i_> jJk^ 

♦♦ ♦♦ 

oJu O-Jo yJl Alternative Hypothesis ^LjlJI i_> ^ Ji: 

♦♦ 

<. I ^yL) I 4_^_d? a level *u y_*_.oJl 4_^odl i.1 i>oj 

c 4j ! <vo^jd ! O-U ^_L*J i yd I d-> I I 0 -I 3 Lody 

dr 5 ' (“J 1 ^ t/dd cd^ 1 (dp d 

iJLj^'yi i*j}\ 5 lit &. (dp 

♦♦ ♦♦ 1 

Ord d*>UJl t^J^Jl aj^ i_dd /-*)* 0 J 5 ' 


wljJ j>o Jj* <. 43 I ^3 iiwLv^J I (J 

♦♦ 

U~JI cl* ^ aJUi^NI d-JUl oalj Jaj U^hi 

i*JJI oiS ^ >j !?lJb-lj aS%JI t yta 

♦♦ 

iiL-Vi cil- "js Hojudi iiiia u^_ y I 0 w\«& ^ j — P 

!(_A-A ^yr 

♦♦ 

^j-SCqo *5 ^ 0 p Ua^» *UjL>iUl)I 4^s^sj>cJ I d)| 

J# “* f- 

'-V L5® jJ I 5jJ>-J (J I ^0 c Lu& [ g 2.. L?7 

4_*_^,JaJ 1 4 Jsj>- * 5_o a ciJjwo Ja. ^ oJ I O 15 J . -i>- t i^>s-Jl JJlwJI 

♦♦ ♦ ++ ♦>> ♦♦ ♦ *+ ^s L-^ ♦♦ ♦ ♦♦ 

O I j Lws^->cJ I ^3 O ^_Ss_j O 1 wLj *5 c c-j3_<wya ^JlU L 

■^Wj 

♦♦ 

ciiJ jUj ^1p £_v^j Loj j c 4»d>5^J ! 4_5^»*J I ^3 ia.wJ j; ojjJj 1 

0->^J I ^3 lLL^--P>- jj ^Lp ^Jl^s-*j ^ I C 4j j_Ua^o j^P 1 3 ^*3 4_Jj>c_J I 4 * A U 
♦♦ 

LSsJLo ^_1_>-!jJ1 ^Lj aJ|3 j_a Oj-Ss-j jl t^j_l5 *5 *L£j>-j 

Jl3 j c ^3 I jJ I 4 jlJL>- J^3 I jj *5 LtU3 j 4 jOj^jj ^3 I jJ I > p I Jj>- ^ I 

I | ^5 ^o J 'y I ^L*J>CJ (^£wD I ^O^QsJ jl5 

j5r3j_<J l&^5 e5^ 

O 15” Jij t ^*5 CujJj 5 jUj ^c>- 43^^ d3lAj 4 j ^_3 1 jJ 1 jU^2j 

( ^ ) f, 

L L^qJ I ^Jl^ 3 LScJ I 0 Low^*) 1 U 5 4j>-.^^<>jJ ^j-naSs-O J~* 

^j-v^5s-o j_j j_S” 4_L? Lwvo ^yj >- jjJ I o 15 (1) 5o j 0w\_^_) I 

( Jl 3 V I I ^_>- jj I ^ L5 J I 0 jJL slJ U 3 J 4jj l5>3 

I j^wvo2j ^ j LwvO (J la- ^3 IwL5^j 


Losee J. A Historical Introduction to the philosophy of Science (Fourth edition). Oxford ( ) ) 
University Press, p. 40. 


wijjj c (J I I 4j>- jjJ I wU-p <j I a j_L^oJ 1 

“* * 

tdd>cJl Oj-JiLwO ^J-OJ ciilo ^wlp ^lj LoJ-S* li2J>cJ I 4 J LoJL^“ I 

p 

^Q*J>c_J ^ jd jl l ^ L>- dL*->c-d I 0 J-Ji LwO di-Lo LoJJwP 

j3 3 jJ2^ I j Ls/ 5 dli C -d J_> Q2 _>cJ I 4_J Ldd>- I jli dJ Lo I 

JS dddJd^l dJJl ^ jjLl . . IdSO * j t ^S'l <dolJ 

0 j* V 1 cJ j 1 d*o li <. cLl<w.i.d 1 dj jSi L> j L^woj>- 

♦♦ 

lijL^j dd-jlo dlj dd^Jl ^3 «jL_wOj)) ^1 O-wJ 

♦♦ ♦♦ 

^ p 

*LJ Ldd*- 1 l.^ 1 ^ a 1 1 ^Jl^>cj c cd L>- I j dj wL^J I Jg-'ww^ d*o li 

^jldJl ^iiid) ^J-^ 5 ^ipj tdd>c_Jlj 4ja^J>c-<J I 4jdJ I l^J^J>o Lq^ liadcJ I 
4 j j^>dJ I ^Id | <0 Lp L> ^ jJLd t 4 _Lo L*^qJ I 0 d& cii-L^ Uj d I U S ii ^ 1 ) I 






p 

* j ojjJU j j-Sy t^JldJl jja Jl^LlJ Reproducibility 

di ddou 'V clwbl pd*_b 'V dSsJ Iddd Idd lladcJl (JLdd-l |JL 3 
d ** * * \ ** u- v 

c 2 r ^LU J^xJl J>-ta *ljj JL.JI illiA d^j 


O) 


! Mass self-deception 


t.,) I ^ ^ ^ _ ^L«w— <2— ) I J^JI 

1^ « 1 1 dl _ b® ^d»s^23 

4^d 1 j-d-p ^dL^-p ^/j-p j I ^j_p li (. 4_ll? LJ I 

(J Q-4j C_i q-s^? 0^5 4_d^<js-*J I od_& 7" lds3 I JJ Q L Lpj LwwvJ>- , d d 1 ,* *S\J 


lid 


♦T? 




“i 


J wCwv«J 


4-*d'y jJjJ jJ_) 4jjj I ^sLjjdJl idLddl d^L>- d L$d>- <J dd I (^) 


I 


>-lj)) JULj Jz> N-rays 


ox 


cxo IS" jJ)) ! jJL 4_Lv 2_*-^J I j j L> l (( ^ 

^x_) I 0w\_L^-^J I djLLwJl < jUj ^o L*jlU d3jj_l2_> IxJ jJLp 

£, 

o J_& jJjJLoj IxJ L 3 ( j-* r a J lS> *)1 \ Lj^LjI O-g-^lj 

♦♦ 

£_^o Jl^o L*_xU 4_w^Lw 0 Cauls' 4jw^^o Cj!jL->c_jIj IjJ jJLp ^3 4_^L<>_*J| 

43 ^)^ ^ Ljj>- 1 ^S\j ^JlS'Ls^qJI o^L& c 1^ ^x) 1 ^S'LsXwoJl 

L jib LxxJ I CjLwv^Ijj j_j J I ClJ L<>w^^->cJ I £-IjJ_* 3 ^3 O^iJOa'Vl 

4j jj lj 4s>x^zS dj ^ ^ j)^.,^>c^»J I p LwJo *y I owLa j ^S^-* Losj j 

iMjj* ( _ r ^ t J» i^ULj <. (T) «^Lk^Ml ^ 

♦♦ ♦♦♦♦♦♦ 

4_. — S\-X> 'O 0 I 3 I ^Jl»s^2_S I LS ^ ^ Ww *~ ^ i ^*C ^ 1 I O I ^t-3 J^_ ^-1 <y J^— >2-^->3 





or) 



' l*-^ 41 t>jjj 4l!iJj <. 

43 jl b>o ^L^Jl £0 c_i^ScdJ ^LvoJ ^ 

4*L>- JJ Ij j L> tXX>5 4«wvj2j I I O IxJ L> j . . 4j2^AptJ I 

♦♦ 1 ♦♦ 

!“ > ^.^il 


w f. w 

Ml J^-l M 4jU tj^iaJl (X jJ 

Wb?4~! 44 jl o^Us JjLij J-^dl 41 (*4 JLjj 

0 J j_^ 2 J 4JL^olj3 l) J-SnXlJ C j_xJ I jl Jlp^l jJL wvJ) 

£, £, 

0 ^—^2—1 I ^ ^ J I 'y C 0 & l 1^ ^ I L ^ ^ I 4 ^w »_^3 


Via: Lewin R. Why is development so illogical? Science 1984;, 224: 1327.. ( ^ ) 

John D. Barrow. Impossibility: the limits of science and the science of limits. Oxford uni- (Y) 
versity Press, p. 89. 

John D. Barrow. Impossibility: the limits of science and the science of limits. Oxford uni- (V) 
versity Press, p. 90. 

John D. Barrow. Impossibility: the limits of science and the science of limits. Oxford uni- ( i) 
versity Press, p. 90. 


cr* Ij toCJl JS Jj oUji^Jl J5 J 

lLLlSsJ i Lo 3 j3 ii j-L^j <* *3 I jJ o 1 ^Ji2jLwvj cJj I l dj I jj jj* j dj IS *)Lp 

j>3 tji_^Sn j5 y j toiijSn j5 <uii^j ui J 

♦♦ ♦♦ ♦♦ ^i - 


4j*)LpL2j wLv^j ^-^1?. >wwJ ^j-Ls o J_>- j 45^9 b Ob ‘ol>>Jl J5 

0-^J j-* ‘(‘-fr-^rd o-^j (*-frr >t d j-* *b— ‘jrLr*-^' 

£, 

J^i (_y* O' L« <_r' 0 J -’ jr*" ^ 

0 l^Jjlju 4^w v^3 J 1 o US 4^1 jjJ ^,4? j>*Jb ^j-^- 5 - ^ C-£-I_3 ^a_S" 

J C JlSCS" 4j I ^j-^jJj (J I ^SLoj ^y> Adjt~a 

!JS^ jJUll 

43 ISsj LL I 4j L>JL^ I 5 3 j_s 42 j 2 ^jJ I ^s4? jj Ljw3 lS\3 15" (J jJL 

! jj& I jJaJ I 43 LSsj L^53 *)Lp I^jL J 4^o|jjJl 0 j_A liaJ I 

^ 0 ^jj-<J| cij jJaJl Jl 5 4ji^^5 ^^1-P ^j-^Lo-oJl ^*-P 

♦♦ 

^ ^ *^LSLjL<>J I ^3 P j-Jc Ij (J j_Aj j <• ^ L^-o*-a_*j2j J ^ 

♦♦ ♦♦ - ♦♦ 

P 

(1)1 Ll*_Lo-j ^£jJl J-*JL*jJ 1 )) ! 4_o Lg-J I j_9 ^J|_ ^J-v^ 1 4j>- I j_) 

j -sQ2 4 ) LowD-P ^5_>- C * ^J_P ^ L j-SLj 

♦♦ 

P ^ . 

^ ^ ^j>- 1 4_lSs_*Xw^ L^_a-Lp y J ^ ^ lo^J I ^i-P Ijwo I 

JjbJ^Jl 4^JSsJ L) 4jws4? C 3 I 3 4 J LvwO t I J^o ^0 Jj *y (^^*"1 ^-1 L^° 

|j-j jjS" li jjS" 1 CjL^J^vja 4 ^^^!? ) 1 ^\\sd LoJJ-^ 3 C ^ IjLo 1 )) 

oLyL^^Jl LfioUo L* L^J Jj-S^j d)l d)j^ J-L^o j-^'j-^ c5 


y t 0 j jj La jj yd yWW - \ ^ ) ♦ 15J 15 i jd> I y O Ja^j . ISo 15 ^jCo I ji ( ) ) 

.TAT A>sjlj? t ^cJ I JJo>- ^»_)4jjjj 


Jj?*” aJ 9 I C 1 L * J b o ^w w w^cd I L ^ 1 3 1 ^ C i^L <wvJ b 

Mj tplSjJl <UJj ^1 iolybM 4^>Jl b*>U* Jl ^ jl^vwO &• 

.. ** ♦. 

£, £, 

lij^l Jl9 j l Cj b_) J^>J I j CjljjJl ^ jJL^wO ^9 o b_>J I ^ Jl P ^! 

♦. .. ** 

4 J bLa (J I ^lP ^9 blu ^ I 0 jJ\9 J— >- l) y^i j Jj I y b^jJ I 

yJj^> JliJl jl c((cJ-b^ ySSl» jly^o -nVT ^Lpo/J 

p 

c> r>^ ^ xj^ji ^ .♦ .*i^” _ *" V_ ^ ^ •♦ ♦ 

♦♦ ♦♦ 

P 

|j-^ jL ^il^ipbM j*-g-<Jl y* tiij-LJl ^-Lp-j Lw^jJ^J! 

j-g_9 <. ^-jlJ 1 j jjj, j oL>ji (j u>5^o y L/? u>- il-J) Jl^oj *y ^iLj'yi 

♦♦ 

• ^ ^ A *“ ^ 1 ^ ^ ^yWK> 1 l j 1 L -J L .1 ^T i 

Biology * LEVIS' ^y-ojb l$J ^1 ajJoJ! JjbJ dliiS 

♦♦ ♦♦ 1 

p 

t cosmology oLJjXJl d-t- j Geology L y?j')i\ oLlJs 

*yi5Lil aJUs ^ u^hj^ JP Cr° W ^-i f*j^' 0 -*-* Jj^ 

♦♦ ♦♦ 1 

LSJ^J-^ JP * U^hr^ ^>^yi 

I dj 1 j y^jcS I ^jj ^Jl_ *udj (jl <»^j>cj bJ 1 Lsk) 1 /» ji-^J 1 c — ^9 

^ p 

4j^o 1 j3 ^1 j3 L> *^CL < a I Jj ba JJj*_ 9 C bo bgjJ 1 b»Lo 1 ji b& b>- yd 

j^Jd ^y I yJi}> I 0 J-& (J b (J bvj? I j-^-P 1 ^>“ 1^5 <• bJ bil] Ij 4^S” j->cb 1 

• (^ 1 • ^L^vwOwjJ I Oa jJa-LoJ I ij j_LwJ ^_9 J I jJddj* 1 \jjz o I y> Lo 


b^J (m 1^ 0 b^xj b ^W^-nb 1 (_ j y-^~ i ^ 1 ^ S' 1^-^bJ 1 (J 

bwsA9 j bJ I 1 j^J 1 (J U .... ^y^ij b 1 (1) 1 ^ 1 

.... bgjco ( Jja bed I dJlS jt-bO ^_^bp <^b I jj ^ I b bj2jb 1 y> bs S' j^o 



i4_LoLJj L>- ej Lg_> e> jJaj j jIaJL i I ^ ^ W*J 

. ^ T _ t) 4 >sjL>a3 J 1^ aUxSs'S i ij L^-wJ I I 


0 ) 


4_Jjj v 2 



J Lfl L 



ji c. 




4_JLp ^Jl^i ^ ^oSM olgj ^ jSf ^Lli SJsLjlpI 

jl ijL^jJl Ji dJJi ^ ur ^_*Jl ^^Ipj J-j t Jj_o_~JI 

o>„~ . 


« 


c5j'> ^ t^'i 5 PjsJI cr 11 IS>^ 

♦♦ I ♦♦ 


^_i_p 4 _jjl*j i Lo i jwLs s_o jwL>c_^-j .l?.-o ^ iJi *y 1 

4_^ljjJ tJ ^-i-wdJ I t t^-o I5t>- 1 S 3 lSt> S^3 jj I ^*p jJ 1 

Sit? ^gJlP LUi-S-ll j jJ^lj ia 3 1 


^-oJ>o j dJ t> ^ 

4ji t 4^1 jjJl I ^JaJ i OwLgJ 4 ^ 0 ^ L^tJ I I jJL) I ^gJj (J j-s4? jJ 

jLjS/Ij t crZ~* ^ J~^ ^ <Zj\->- SiLS” J j-*/ 5 jJ I "V 

^g2 d4 1>- I 43 IS’ ^J|_ <-JlS L I jiJ I oJ-& ^gjp S*u j-d>J I 

♦♦ 

(^3Jj ji j*Jt*Jl c3j-^ ^ 4_ilji dlj^U jl 4^i JUj j^Jtp 

! Butterfly effect 4ly> ^ jL^pI ^1 

♦♦ 

^£jJl - c5j-*til JtL^J I 4j3jwl>c^3 

p p 

4^3 ^tuj ^ Ip 4jjwi ^Jp ^o _ J 1 ljL ^o 4j t>ddo Jj>- I 

<. a\S 1 1 ^-t*J I t^Jp ^gJo d->l^twwO iJtjfc 1 1) t& ji i S^ot 4jiL*^3 

ir* tJ 4' <.^j^- t y'~J)M cJ (iyj' JJ-^ ^ J-! 

- ♦♦ ♦♦ 

0“° cP"^^ wL>Jl (^-Lp l)I J-J £ Jj i 

f- w 

t) ^ 4_^o JiLo ^JlS’ ^gjp 4_d& I J «. 4J^ I ^_-P d4 to—twvw^J I 

cJi J 5, jiiis IjlSO^j t S^jJlLJJ S^jJLo ^gip Jui^ t)t&^J! 

JL3 J ! ^dJJow<iJ I ^J^wvJ-wvdJ I l jJS I J-& J C 4j tg_J 'y to ^gj|_ t^Jo^ J-O S^odJLo 


. 1 ^ A^rjd? C LwJ I ( ^ ) 


*Xe- ^ ^ xjjjS dUi l _ r J>L J }\ jx y_ 

l ♦♦ ♦♦ ♦♦ 

W £, 

^Lccc^l j-S^j ^ <Jl c~lJ <. Incompleteness theories JLoSMl 

<. UfcwL>-j c-jLwv^>cJl 4jJ (J ^Ad>- ^L^>c_j! j*_Lp ^ ^ ^ 

j»Lj ^Uij Jl>- jj *)l c LgJj>-l^ ya O-JLj 'y <Lo I 

4^0 jJ^JwO ciiJwiS' (. 4^o ' ^_Pwb J^>-jL>- djLoj ya Jj 'y cCjLu^M 

^jLowL^j 4_3 is* ^ip o l& i 4 ^ 0 ij o j i *y I ^_1_*J 1 

! 

<JL>-j ^ ^ ; ; h 3 1 j^-L*_U p*>Ul Jj_v2_tfjl Ij-fi J-AJJ 

dlk^jj aJIj tl^jljj- ^ J^^lj ij (,j»^*iijij 

«. L^wL— ^Joc_>3 j_& I j.l?J ' c4»j^L^JI <cj L^L1?jl4 j 

<r Lv^JLL^ I j 4jLoJJLo 4Jw& L*>J I 4 _oj I 

♦♦ 

0 |_j j\? & lSov_Jd_« c_d- j <lJ_p _LoJj»^<iJ I ^ys Laj>i_) <. aJ U- 



j ‘fj 


!?aSLN 


4^wvd 


LJ» 




l ^ o L^J I 0 wL>c_L^j yip I ^ L*J ! LJJ L ^)wL^j 

^ p ^ p 

<Lo 111? (J L jJ i ^y 4^*> | j yijj ^ LJ 1 1) 1 — IjjLSJ — U ^jJj>- U U J 

^ LJ I !oLJl I to ! jj J owIjLv/ 5 oL 0w\jLv/? iSj-i ^ LJ L 4jl 

y* jiJLp ^y (j- 4 !!dUi J-*y> ^ 

'j ^jR-jp 5 ' L* JL t^JUj! ^y <lLj yi^ Jo . . ^ 


y>o jl Jjl jU t^lJL'yi yJ /»L^<Jl (J-^j y ^*Jj 

♦♦ i * . ♦♦ 

*>U-*_« <u- lj liilj jLj oljl L» AS ^ ty>\ ,>• ^ 

♦♦ ♦♦ 

p p -j£ p 

t o yJj j_>5 V I ! JwwO yp Jlj Lo J L* ’>lj- jjt Lyi . . 0 ^_Ssi 
-J I £y>-*J I ^ ^2 i )) Lj JLlj t 4-*J j y3.2 y 4j^LL^li 

! ! ft 4^i LJ ! Liu yo J Lvoj 


t 


! ! LU ^Jl^_<2j wL>c_LoJ I . . ySL Jj>- I Jl>JuJ I yp ! <0 LJ ! 

yj Jj>c_LJ ! ^y yl? yo-9 t 4 JlLj2j>- yp 4 -o-L Jj Lj_ LLuj! ^yLuj 
♦♦ ♦♦ 

O^j-j L<o ! ! ! <J ^JL) dli-p c ^ ^ ^ 1 'b jJLs 


n;s :dii !;JJI l-u 






5sJ t cjLSs-^l j^ljJl ! oJLd 

JwlS ^J-*-3 C *_3 M-> jLjJl jbj < O l *,<2 A lojJl t 4_^1_^>- 

♦♦ ^ - ♦♦ 

Ju ^ j ^Jli. 

♦♦ 1 ♦♦ 

^>c_) OwL>- 1 j_3 c LgJb>- I j 4_i_S\_JL>5 (( j-° lb (1) L~jM I ii j_L^o ^~.^-ljL>c-j 

(J?^'j L5 -va-4j" 41 *J lT^" cS^'j 

~ ♦♦ ♦♦♦♦♦♦ 

P 

oj-&J C 4-LS\_JL« ^ 4_j L) 4 _^j2j (J j L>c_) C 4_iLL^4 

!?^l L dUi5 ^Jl ti^UjJl UJI ^ o'ijkJl 
♦♦ ♦♦ 

Ml dLU c-0 ip U$ wi dUip jLil MjlkJJl j :Jli 

LlLp c c-j LJ I ci^I^jJLqJI ^j-^ j o I lLL-1_p ^ -- >— * ■»->■ 3 I C A»*^2-A«0 

! j>& Jb ! cJ ji I lLU I j-^o ^pj t cJ I 

p s 9" 

*Lwvu2j ^ I j wb>c_LoJ li ! dUb dU !jla^>cJl djLbJ^ UJu-U cb-Ls 
♦♦ ^ 

IaISCL* ^3 
♦♦ 

?!^L5 


jl j 1 M lL>ju><j jlj <. ‘cLi.i N *_uj : b_li 

uj !?J-*j 'iUi !<lJI j$ s_ N ^1 olj to^-skL; M <_bU- 
♦♦ 

p 

L*_3 C(JbL>c_^3 ( /j_P >y£L 3 Lp ^_S\_*_Lp I L^_l1j>“wLj Ml <^vu2j 

jj^ Ml 43 yu M ! jJUJl UJIp ^jj ^bLJl jjpLoj 

. p _ 

|j_& ^3 yt jL^ l dUb j^SIj I^jlLS'L^ Cy*J 

♦♦ 

j-* M I jl5 • .obL^rJLj j^a M I jl5 o| > ^j-b^Jl ^JL*Jl 

l^pppp P ^ 

ij jj <. obL^cJj j^S' p^-jo ^ L> j! c 4_L^ L> jl 4 J L^j jl 4_L<jw*_> Lil-*jbo 


UJ £, 


^ 4 J US' liilj ^Ipj tilli ^Jl^jJI <uJIp 

♦♦ 

(j» >5j ^jr^k L* ^ l -‘ C - a (J-^^'j cr"^' 

£, £, 

jtS j»L~«Jl (_^v3 ( J^-jJl (ji y- 5 (Ji ‘ -*^*-i 

tSjr^ d\ Ji JJjJl y' J> J-ii <.J^=r :Jli 

cii-)Jj>-L wj t <J ULqJ 1 (J Ll^J L> j c J j 1? ■> j J^JjJl ! O-Ls 

f • - 
♦♦ 

5JL>JI ^1 yp dllLol jt ^LJ ;! ! ! jlkyJI ^_j : Jli 

i>^ jt* y L^U? jk\ v>lijJl 

!il£jL. li 

c 4_la_S_J I 4_wv2> jkki I ^ I ! O-S-Ju L» 1— g— -»> ! O— Ls 

iSo^l a^)» yJS y* J^ilj C JLiJI J\ ^Jl VJ ^JI 

♦♦ ♦♦ 

! w LgAx3 a L*jJ I 

. Jj iip U olgi : Jli 

! j I 6>j^ps>^a ^ wb>c-L<Jl ! JjVl JliuJl 

♦♦ 

; j%JIp ^a JjVt J^LoJl 

p 

^ ^ ^jLSJ 1 ^^Jlp <^ta Ju>JuJl Ula 


p p 

{ ^> m <*-ij J-*-* JS-& ^LwwOJ jl 4jsP- L_ij I J-<J| U-^J J^3 2 1 

♦♦ 

bSj ojLfij JlJ *>L/?Ij JL>JuJl jiJ j <. "Idiopathic” jSfl 

p p p p 

jl j JL*Jl ^3 <j ^jwLp ^ 2 ! j_p I j_p ' y I oi_& Jl /tJL*j 

^ y fy yr" yy- 5 ' j LwwO I 

♦♦ ^ - ♦♦ 


erH j*Jb ^ dJJij t bbbo ^U-kJl Jj 

lA^J ^bA 

• J b^ j V I j%J Ip yy 111 I I 

^3 <j I j yS' Abo C ^—LwvwO ^^2_>c_Jo 4_>23j 4_L^*_) wL>cJw<jJ I IAj& 

(J L5 j t bL> cj Jj>cAA I bl>c3 t L>cj 1 3 9->“J oLo'V 4 _Lw^o ob 4_^^vJ I 

wb ' I I 1 a*a ._ a ^ a _ 

* ** .. '•^ 

!«A 

^Lol wL>JuJl ^3 

^<2 j-b I I A& ^^JjA ^ ^^JSj ^j2i <J jAJ 

♦♦ 

M ^ jjfc j bUJ !?«A 

♦♦ 

IfpJL-J 



^ (J ISU !?li 

_ <aA<>-*~o ^3 b>- 4*J w*P- 

*♦ 

M ^Al Jl^jJI j-a 

44 ♦♦ 

^U-l U5 J^jJl ^ «-Jj jiJj 


'. 0 y>z^o wb>Ab I ! ^bJt clbbl 

♦♦ «♦ 

: jJLp ^a (j j *y 1 wi^iwoJ 1 

Ijjli <\j b ^bo ^Al ^-g-LoJ I jbj>o ^Al ^bAl j_>- bJ I 

^Jl* 3 4j LrflA^? wl>JuJl LgJ bj-> I b-$A>cJ I oA& L (J L>- A I ^lp 

♦♦ ♦♦ 

! 4 ^ 0 Jlp l^Jlp ^lAi^M oJl 

• J Aj V I j%J Lp y* Li! I wLgAbJ I 

j Li l) | 1 l) b-j A ! )) ! b bA j_b O bo I *Lw^2_j j->- bJ I I A-& 

b|j ^0 b *A3 l)|_ i^br-J^b j\ ^ j-~**s>- bo LL?.:>- 1 b|j ^-jjj 

o2y>TLA IwlSsJfc AjLAoJl C^oLb jJj t (( j-oUl ^A-P JJLJolj js*s>- Il2j>- 1 
0 jj_P c-Abo cjUu)/l jbjL>-b ^J^>o b I ( J^3 bAJ ^jAAV 


aJS 




jLoVlj ooLSo !!?jl&oj j oj jLoVlj l_jL5o !^4j^5o 
.^UJVl jli>-l j^-Ul |jj& !?4^i ^o>- V ^UJVlj 


V 


J 


! AjX o^\j Ja^oj J^>c-L<>J! ! dJlbi! JliuJl 
: f-Ls-^1 jjlp <y (J j V I I 

Lgj I • (J li J (. Cl do| J lid I J l 43 J 

0 I dA I j I ^jiJ I ^ U>cJ Ij o L->cJ I o jJ Ls^o I wLp I jJLl I ^y> (jld 

♦♦ ♦♦ 

UwLxp ^_So>tJ i jL-^o <. ^JJL*J L> aJS j l LiidJJ dp JJdu V ^JLJ ! 
dU-l^ ^Jo ol cjL<>J_ 5C]| y>-\ od& dolS” . . . ft ! j ^JJL*Jl 

c^i (T_rd &\jj\ (*-dj 

• J U-j VI j%J I p ^ Li! I dgdv<J I 

£ p 

wL*-> C 1 * J I ^ Lj 1 ^ ^ L^vJ 1 ^ ^ 3 

^lp I l iiwL^_p L- i^\ y 0 1 dU 01 l^° 1 ^ • d^ l*dlj lj 4_o>dJ I 

jLO i_i j_p J-S" iJ j^-^-ij o>Jj jl J-^« oo5 LOT ^j>- 

cl) 1 (J^ L>- 4 _>j L wjo I jt-dol j ft ! Jw*o ^jjj ^_! ! V )) ! oj L>- 1 t ft ! sta L>«J j 
: ^_L^JI Jli loLdl iij j-* d*_oo>- j-SC^o ^ 
dJd? j ciio 1^1 t <13 1 j-! iJj LSsoj ^_Lp dJ j 1o3 ^JowL>^3 )) 

V ^ ^yij I V j do I V 0 V I Li I ! V® ! Li c (( ! ! ? wbd>- jd>d<J 
♦♦ ♦♦ ^ 

^ ! di*P 4j^ Ij aJ V I 5y>-j dA Lo j ^ 0 oJd 


<r 5 


jVl j t ^3 o jj* I L) LS' Jl>JuJ I y, jj do Li 

♦♦ ^ ♦* 44 

^i_p o LS (1) I wL*_> w lLs ^-03 w j Lv^ ! y, I ^ ^ ^jsJo V j dd V® j U^» 
♦♦ ♦♦ ♦♦ 


>r > 


JU^JI J! ^ Ui ^ > jsSli jf ^ 
■ ' ■ 

lLU^ Cddj l)i /}54a*j d - lS^JI j-*j 

». ** 

^ul £* J4_*JI ojwli jp ^^1^5 jJj j-&j ciLLlI ^1 j*J 

!?«JJbJL 45)) b\ ^pIjJI 

. . Ij54& j 

^-g-3 j ^Jc*_4 1 j (J j-4 1 ^4/2-45 w\_>c_L4 1 j Ll^-j Ij54& 

*Lg _>- 1 jj t 4 j>-^ jj I jLdj>-l JbP ^lS4ol j tdjI-LdJl JbP 

♦♦ 

^y2jijj \ ^jjz3 bJ lJ-&j ! w^>5_Lo 4j L^jJ L 4j541j . dj *4 

dj>4j <d5sJ j c ^_L*J 1 4j>tj>c_) jJuJ I jp L< 2 j>cJ jl jJ 4 I 4JL$ I j^a d4 Lb j 

2y >- jJ 4b L ^4S4> • LJ Ijjfc j ! jl j4-4 1 dj L ^14 44 L>c-a 

jl&j ( jj23 j± l U-&J ! [C, jddJ I JJL*Jl jtjLw ^*5 j%JL4l ^3 jZ . Jl 

jjiSo o I ^_j Lo-j *5 ds54Jj <. cii-d ^1 p ({ <bUJ)) ^4 4 J *y <JbS4^alj 

4 j_> I ! d---Jwd>c_Jl j~* • ^^2_3 Ld !4_&j ! Iwd_ 1_4 j 4b Lj 
!«< d> j ^i» ji j «o^LJl)) aJI <uiJL .>uSM ^5o ^ ^ t jjJdJl 

d->LJ| ^3 jJ Ld>4 15 oJ-Jj a j_L*_j cLL^dJ I ^^p-Ij \ ^J2j Lb I4_&j 

♦♦ ♦♦ 1 ♦♦ 

|4_&J ! *Lu ^ 4JdwJ ^lp 4^o | c_3 jdj ^-^4 L ^45o 4j54 j 4 < 4 LwvU 'y I 

c 'y I j^p ^1p (J^ ^4 d4 1_3 *^kz>- N I o ^5 lLL Jj>o ! Lj 

4^4-^ 1 I La 1 4jLJl 4L d^-ddj^ 

♦♦ v» - ♦♦ 

4l L4 qJ c_^w v^xbj c4jLI jjbo Loo 4d^4 ^2f°3-^4 1 4 j>- L 

'-bj !L 44> W -^'y (ds; ^ 

♦♦ ' ♦♦ 

25 jJ 4j5sJj C 4gj J-JJ 44U^a Ls^5^d o2y>-J ^JlP 4ol54a! 

p 

!j4ij I4 aj jJj b*-^j J>-l ^ 


>rr 


4HjI Jl_u 4-11x 0 I ^lu-sLuj 4 _*_j_lU ^j_c. CjJltcIu ( _ 7 £L1)) 

((lilajJ Lse_idlj 4 _uJl*J1 4jj. k. <tl ^jula <, 41b L$_)j 


0) . 


UUJJ 


£, £• 

wLj>- I o^-jjl toL^-S ^ 0 t 

. (c_ij-v^2j I J CdLjdvoJl jlj^>cJ 


C> A ^/2 ■<>— ] I i 3 I ^jlp 0-" sl A UJ cLLLs^ j 

£. u/ 

cLbwL&LJdo cddSlj Lv? j , .>- c (4_3_Jd>~) JJU-j 4_^v^>cJ I OwL^Lsiw^Jl 

£, 

dl*J^ L>- dal C 4_LiLp^ 4^„v^>- ^3 ^ ^ .x j ^£dJ I ii ^_*P 0w d&Ldwo*j 
^2J>c^xJ I d"^ djdj djd*SdaJl ^-y^J dd 1 od_& j-^wj2j 

(J *^kj>- t( 4 _j 1 ) ^4-wvj 4 J j L>c_^-] I dUu dd ^£dJl 

£, 

cd d*_$dd I 3 Jp (( ^* 3 j-d )) d I L -1 -«. 0 «-d^ d^*0 da i... 0 

( 4 ^,-L^Jl 4j2-dL>cJ I ) ^j*o j-iU jLto jjfc |Jjfc> t Lg-da 4 JUI 4P j^j>c^J I 

.(i^UJl 4 j JkJl) 9 


Stephen Hawking (1988). A brief history of time: From the big bang to black holes. New ( ) ) 
York: Bantam, p. 9. 


\rr 


£, £, 

>c_^3 LS" d)l dj I ii j_a_^vu2_) j ^_Ss_j ol 

4_S^_<2-'S^2_<j‘'J 1 J J-S^3 t L^_JL^wvU <g ^J 1 I ^wLp C_i2_*_v£> ^jL„J 

♦♦ 44 

^Ip ^ ji>d^ iJUl ipj^>^Jl jl : ^1 KA _ £ _ Y _ ^) ^UlS 
** ♦* «. 

4^ I (j 1 cjL^-SCoJI 3-Lp j_wj 2 j (j 1 ciiiSCoo jl tdjL^*_SCo (1) LoJ 

1 (jlj L \ + 4 _P I ^£jLwO 4 _oUlJ| 



p 

^ J 4_*_> 1 1 4_P I jlj (. Y + 4_o 111 I 4_P j_^_>c_^J I ^ J LwvU 



. .(V _ i _ Y _ )) \JSU J^5C3 t r + AiUill ip 

Uj* *^J[S l dj 1 jj Lj^wowU (j 1 1 wL^_s ! lw\_$i&^ 

*# 

^J\S ! AJl\Ss>z~a 4j>x_Jo jJo *>VS J t 3 1 ^3 

KiwJUJl W>^1 ) , Ip )J\la d£j : 



i) L> diJ^ ^SCq ^3 C ^ 



Lp *y iLo l) 0 i ^i-s^2j 
0^-* uti ^rr^' 0 ^' ' 3 i 

P 4 ^ 

'y i^ 3 o 1 wLpijJ wii ( o L>- ^1_*3 (. *yjLa 

p p 

1 J ^ 1 I (j j-SsJ UJL^P l CJ Lc*5Co 1 jJj>o 

♦♦ ** 

i 4x^») 1 cjL-^-5s^J 1 j'y U2 j>- io L>j o-^ *_> 1 J 1 3 J-*J 1 (jl tj 

Aj^kJl ^2J j t iJlill w> yJl i>^ dllJu c~L> All J jZ> ^ j 

. . 1 ^3 L& U^>“ OwjLwwO ii 1~L& (1) J_S\J LqsJ J L ^ ^3 ^i5“ 'y 


4_o Low) L^_> cjL^-SioJl i^a j_S” wL>iJ 3 j_> wii 

IwL^i^j 1 L^j 'y j 'y 1 4^ws/? 1 ^ o 1 L&wUp ^Sio--3 <. L^-Sio 

1 4^? I (jl J. >&j dXU->o N Ijjfc t io Lli I 4>w2 j-iJ I 

Ijjfc . . CJ Lo<-SC<iJ I (^AJl ^^2J>c_JLJl ^j-0 03j_^2_J^<jJ 1 L5* oJL5 

0 s " oL^laJl ^ ^fT 

l^lSjl Jj )s Jp jl Lk^ 

>r t 


jJiJ I j I ^j (3 jjiJ I oLwJ j-^vwwo JdUJ |j_A 

^ J-^Vlj l _ 5 ^j lift J5 JjJl (_/ 

♦♦ ♦♦ ' ♦♦ 

£- ijj 

l 5sJ I I ddj Aj Ij ld_A ^ Id) y>~ ^y* 

4_P l ^ ^ 1 1 j 4_p|jJ_J|j s, ^ 1? 1 1 J_i_p oJJ>Li_Jl 4JwO OJLiL>tJ wl3j 

£, P p P 

o I ^-p'^-) ^*)LiL*Jl Jo 1 L l) I IJ-a y* Lpjj ^wUl ^5D t La 

UJ £, 

^SCo^j 4j 'y ^ ^ jj>- j«o jsS* djL^-SL^Jl i^J. J 1 i y2o-jj] 1 

^ --»— p^ x a ' >a ^ )^ • • ^ j I I wi. ^ j ^ ^»L) L^^cL I i>j ^ w\_« o I U ^ y *^***sim) 

p ^ 

. . ^*>ISDI J^dd*j 1^3 4^-ll^cd^ Lj ^ ^ lwU>- JlioJl iJjk 

o' 

^Jwds^J I (J J Ls^J 'V 4_^Q*_L*J | 4j ^ Jl j* ^ jj 4 .qJ i I l)| 

j-^ J'j— ’ v'j-^ - cr* j' <jdJl j' 

♦♦ 

L^-^j>-j dj I w\_a L^twoJ I c _ 5 1p I^Ldipl 1 dwo»L*J I 4JL jJaJ L 
Lo ^S jjj <JjJo Lo ^SCosj l^J*>L>- td^Lo jijJc^Jlj jpL&>cJl 

j\ <.4jJk^\ ^Jci oljdiJl jJL>dj j oIjlaLlJI t oJj>^ 

P 

jl 4j ^JdJ I C-_jL*_v^I3 L^j ! jdj 4_jLL>djj d4 I wLa IddaJ I L^v23 Lo ^*SL*J L) 

4j4Jb*cJ I 4_^»A> I JtS I J-*j 4_^<jJ**J I 4j jJiJ U dUJJ J C <d^LSsJ L y 

*)! l ^osl^J I J^LijJlj iil j^>tJIj 4j^w>cJI dd^cJ L^j I dg_>- ^o I 

♦♦ 

^o ^-^-do Lo-S” dwoU-^J ! 4 j2_^E^>cJ Ij 4j j LLo LgJ jy 0 jJ 

i^l aJ "y 

JjU>J1 j d-> I J-A LdwoJ I I 4j j_IdJ I I jj o \ J-> *)! 

♦♦ 

o jjiiuJl ^jj\ji>z]\j djlw\_ALdw<Jl ^wLp lj \j> (J LLq^j l L^w^j 

^o 4dj jj I jJ I 4j j^2j < 43 dj>- Ij t 4 j I AP Lwv/? Ct^" ^ L-^^J>cJ I ^3 

♦♦ 

0 1 l) j j Aj jJadJ t^3j j JUL^ J ' L)LS* wL4_S I 


C 1 I dJ I ^lp lwL& Llo j y&>- ^ 1 ^Jj>5-wvJ I d jSo 

uJ 

J>^Jl jv-gjl UJIj jjjb jJj t Lillis' jjSlj (J <cSoj 

l J_J 'y I ^ ^ 0^° 1*-*-^ 1 ^ ^^2_<2jJ Ij ^ j j_j2j>- 'y I 

f-eo ^1 Jajo M t 0 ) oS/l ^ dib cSj^SM J^-JI 

* 

&JL*JL laJ 1 4_^>o j JjJ I di I I J I Jjj j!b j j_IddJ 

♦♦ 

^ojjjij jJjU- <_yb t^i^Sn f-j^j i^jjiiii d j>*i 

5 jj-s^ j^laJ I J^jjAj>- oJ~a_SjJ^>- Lo.^_Lj ir^J 

>ojj; ijj^> 


,or>- 

! <d > cj > Jj 


4JjhjJl °Ub \-*-4rl US^Jl LJ ^ fCl 0^>J 

<J J 1? * 1 1 Jl^->c_j ^jjl j_^J 1 j_&J Jj^l C 4_^0 wL^J I 

^ ^jjz C_j 23 J^o iJjkj t 4 J 4^>-d ^ ^ jJ>5_^0 I 

♦♦ 

4j jidJ I ci-LL ^ ^ Lg-J Lw^j ^x^\s 1 1 jJoJ I dd>- Lo c-3 

jj^ jp Louis Pasteur j^d*L crij^ j ^1 

♦♦ * ♦♦ 

£, 

JpU>Jli (.The germ theory of disease {J J?\ ^J> oLj <Jl 

♦♦ 

>- dLv^ jt-j Ij j j_SLw^ j Lv? j-° j l ya 1 j-a IjJJwP l) I 4_>- LuJ I 

jl_^ y<b- VJ^dJl li-A jlj 

£, £, 

ld_& (1)1 djlJufcL mw4< J I od_& 4_j ^ * .y» J« ) tS-jJ'j C ^ >— o — 1 1 4_j l 1 

L> L j-lajJ 1 od_A ^JLo c 4d-*_> 1 IwL^ ij j_SCwoJ 1 



^^SsJj c^jL^wJajj I dd^Lwo ^0 j~z^ 0 j-HJ I ijL^' 


George Gaylord Simpson (1944). Tempo and Mode in Evolution. New York, Columbia ( )) 
University Press. P. 107. 

Stephen J. Gould. The Structure Of Evolutionary Theory. The Belknap Press of Harvard (Y) 
University Press. 




>j j5wdJ >>>» ii l_L& J Jl ^SCqwoJ 

j-SG . . ! ? Confounding bias ^j-oJl ^w_~Jl 

♦♦ 

wLp LwvO j C 4jjL j I dll J-C>- ^*3 C 4^>t*w> c-v/? 4 j jlkJ I 0 J_& O ^ I 

<U<Jl*J! 4j jJiJ I jjJ ^V 0 JJLflj ^gdJl A-<>3 !o j^J *yjO Jl>Jl J 4^*JwO ^ 

! ?JUl Ha jl*j 

♦ 

4JLA <-ll>Jl 

j^ij £. 

^pJj ijr^ ** i_5***^ ^ ' ^*J-*J I 4j ^ jJL ^JJl ciiSwjJ I :>! j 3J jl^j C 4j 
4_^<U*J I 4j2*Jb>cJ I 4^wo-& I 1 _ La — 4*wU_*J I 4j ^JgjJ ! (J I I 

** ♦♦ ** 

^ ^ £ £* uj p 

^ 41 r*-*^' e^A dr“ J 1 r 1 ^' dW^= <_s® 

1 ♦♦ ♦♦ ' ♦♦ 

^ yj UJ £, & 

jj± I ^JUJ I j ^~*j2j | cip-^vwJ Lg_j 1 ^-J-*^ ^ 1 c 4 _^J_p Oj u? 

! AA~ (Jl J_p«£ jl Jtjs-Vl J i>cj *y 

aWVT ^ Js i oUi>Lj ^ 'yilA Ip 

' ♦♦ ♦♦ 

UJ £, 

43 Lwvw^jJ 1 O I 0 L& jj 4^o^ojj ojJj jrt'j u-'jrc 1 

4^lrjL^| j 4 J_JLq*j I 4_P^^ - >c_^J I ^1^5 

C (^cJj . . . C £ A C T i C ^ Y cl C V) Oj J-v^J I ^^ip 4-w^wCjk SJ I ^loJ 

£, 

^lp 4JL<jwwv3 ^Ju ^t-4 4_J I jJLoJ I OwL^ ^y* 4^*_) j I c_3 Lv2j 

Astronomical Units (AU) Us-SULiJl oJL^ jJl ^ \J [o ) 

♦♦ 

lS wO a , ^ j V I ,* hJ ^3 UvwoJ I 1? ilwO , ! U^Ss_Lj 


c>H 


iiL Jl c ( ^(lLp0 OjJu) IV ^Ij-^ 'cil ^^j^-slJl 


Robert E. Krebs. Encyclopedia of Scientific Principles, Laws, and Theories (Volume 1: A- 
K). p. 59-60. 


O) 


\rv 


\ * /( £ + Y* ) l) I j-S j~*J - <—*-S I j_S\J I Lj - o j_& jJ I 

♦♦ 

. 4^Sli3 oJj>- j * Owl>- j 


j jJ UJ I I Jla j IS* t Bode’s Law ^jj ^ L jjJ UJ I I Jla ci jP 

p 

cM <£j~i <.^j-Jlj ^j^'j ^jJ'j j 

l LvJ I jiCll j ^-o L*J I c_^_S j_5sJ I Ujfc jIjpL j^LoJ 1 

j ^ (j^H ^^<Jl \lS j S illift olSj 

<^S jS c_jLs^i5'I (jrz^ j* ^ VA ^ 4j^o ^i>- J^Lwnjl ^3 jJl 

' - ^ 

^ ^ J^j -Lu wbwb>- 

♦♦ 

\ ^4 

^p^y I ajp p I o (j| Ij o I I o| ^J^-3 



LJulS L ^ ^_> 2 _LoJ I *> ^_S j_$C ^ jlS I c ^ j_j Ijj I )) 

<^_S!j_S 4 jl^o c_j 2 -s/?j ^^3 ^ j_) l) jj IS ^wLs /2 ciJJd_)j t Ceres 

♦♦ 

i>* £-®y o-iJl ^ 

aJJLj O^J 1 O bjLoJ^ ^ cliJj-) • . 4_P^>j>c^iJ I 

!?ii^>Jl jUs! ,J| j^UJl jt iJkJI ,U»I ,• 


♦ - 


L (1) C_^S ^S C_5^ k“ O k ^SsAjd I C_kLiS I A \ A *\ £ 4jw^o ^3 

♦♦ ♦♦ I ♦♦ 

o jj LiJ LH 3 j 4_^Ss-i3 &Jo-j T A A wL^_) ^Ap j (1) 1 jLS w\_i j 

♦♦ 

V # # C-O IS ^j-vwowJlJ I j^o ii LvwqJ I j-^° ^j-SsJ j c ^ j_j 

^ p 4 

w\_*j I 0 jj li J-A3 c-^Lsi^lS^yi C 4^Ssi-3 

^L*— *-vwo—»LJ I 4_P^_^_>c_ oJ I >. ^ S '^-S ^-3 ' ^3 

oJj>“ I j 0 4**1? >o CJ j_J l) I ^ J Ijl j^o c3 L*/? I 4j I jt-P'J <• L^-?^3 I j^o 

! j jjliJl ^Li5 jlS 


^rA 


o' £, 

oLi W j-^ ^ JIjuJI ld_& j_j l_L?_) y*j 

♦♦ 

J-Ss-O-J ^ 4 ^JuJ| 4j ^ JajJ 1 jl j-Aj ^^Jlp ^ ^JaJ I ^-L^J 1 
Jjl5 jlSj t Falsifiablity L^k>- oLj! jiCoj LJIj olJI 

jiji ^y-t ^ ^ } -* 

j i j_i w Lo L^_da y^y y j ^ ^ ^ Lwv/^ wLjo 

ji jJL) I !wL& jLS jU 4^L<js-*J I dj Li^Jadl ' Ido LgjojLi^sj 

ddLo j 1 'V ^ j_<Lo J I ^LdJL^o *y I I d j-^-> d L» dJJ ^ _ I^j L>c_j | 

jLl>-^M ^J> - JJfcljJl Oi jJl _ 4 j J JiJl j 

♦♦ 

jl LwU_oj jl jji ^ ! l)| Ldwo l L^>- j-^ 2 -^ <— --^oj ijjdp ^-vwJj 

4j jjgjJ I Ua^>- <d-dj o jjgj>- ^Idjdo^y ! !d_& Uaa- cd-dj yy~ y^ 

c^ddO jljJJl jl di^-Wa <■ Li-k^» LgJ-« ^^-1 ^^xJl 

♦♦ ^ > - ♦♦ 

4j jJadJ ! JgJLwvJ 4_^_LwvJ I ddlj! I L<d-o <. lidj^ 4 j jJadJ I ^*_£0 ^Ja. 


«W»*vO 


(T) 


«U$b 


C 4_^q*_L*J I 4_j ^JajJ I d Ld-> Jj_Lia~o ^Vj-u2j c_5^i (_} i d 1 ^j-SCo-) ^ 

d'j J-s^ail Lfjl laoLLa d! J-^ -d • •(♦-*-’ 

£, ^ 

d I t ^jp I j2_>cJ Ij o!jl&LL<J I <il£* y~+ij 

d 1 ^ J->5-J d 1 ^j-Ss-Ow) ^ t (( <dw0wl_P 4_£_dL>- ^ j _^vw»2dJ I I d_& 

d LS" L^j > c Ldd-*-j 4_ij JaJ I dJJu Jj d LS" dd I L^> 

V ♦♦ ♦ ♦♦V 4*V ♦♦ ♦ ♦ 

^ £, 

I ^ 1 ^ Uaj j^~x-i *\ j_duP Ja^j>- y2j CdL^Ss^Jl c_^j>-Lv^ 


Popper, K (1959). The logic of scientific discovery. New York: Harper & Row. 

- Nagel, E (1961). The structure of science: Problems in the logic of scientific explana- 
tion. New York: Harcourt, Brace and World. 

Popper K (1959). The logic of scientific discovery. New York: Harper & Row. P. 10 


0) 


\r<\ 


(T) 


I ( 3 3 //**** ** 

! “ 4jljzs>- j 




^jjj ^jJl jj 1 1 I (^wL> 5 ^ *,<g i . . jJJ jJj ! ^ 
l?* J-;® (*-5 j>^' Ol j>!jA jjdjj 

^ 1 . . Aj J^2j 0 ^Ssj 0 1 jt&j 

* 

j*Jl*Jl ^ <j ji2j 4 jI 4 J 1 P J jSCj jl (^JJl jJ>-Sfl 

f-ljj U jl VtJs _^p (5^a! ojLil ajI ^ jUj jl 

♦♦ 

P p ^ 

^3 <u/? ^_p ^p dj L^-SCoJ I 'j JLj jl jJJ V C <t* *«!? 1 1 

^lp dj j*Sjjl j^vj2j (J j U>o jl SM jJJ 

t03lj-4 ^j£> jl l^_*_j>l J ( J~4 < j L?7 jl jj3 COjj^s^Jl oi-k 

dj j_>c_<2J I ^jji j-Ji S* 3j ^Uq*j dw<jj_*J I 4_j j-lajJ I ^3 j? j_jJ I IJ-&J 

jJ ^<3wL*J I 0->c-J I c_3 UL)| iS^J J J~^J t43jL>- (^ jJL) 4_^J_*J I 

♦♦ ** 

4_^_^_^_l?_] I p Ijj Lo j ^_S* !_ £_>- j-* j-jJ I o j_& 3 j c aj 

p 

! j I 4X>c-v^ d3 LJIj A> jj>dU 4P Ua^ | 

^dwQsJ JJ I J-& L ^ 1? 1 I jJbJJ ^LwwvuS” J_^J ^ >-LjJ I I wL& 

Ojj>c-^Jl ^3 JpJ L>J I 5j->-j ^jS' ^wL>dd»J I dJ^ULoJl J jlJu ^y> 
♦♦ 

dj^ljjJl JjwU ^»wip jl U-S' L^LosJ ^ j_^_4_/0 I Ijj^j c 4_^wL*J I 
^ _ V V ^ ^ JlL^J I dJ I ^3 4^-JaJ I 

p 

dj^LjoJl A^«*3 (jiJ^ ^2JC^j> jl jj3 Ccll3jj>c_<jl jJJj 

p p 

(_s^ (jjl^l -i^rj ^ ( v-a- 1 ^-l jK^ Ua^Jl jiJ 
jl ^—^^>“1 • • j-^3 ^5Jb ^ 4_wOwLj«j I dj 'V Lj 2_^J I j jS 

^ I L«s«vO ^3 I I 3 3 ^ 3 I ^3 1^ 


i? <r « 


(3) 


Coyne JA. Why evolution is true? Oxford University Press, p. 13. 


C Ado 


£, -ft 

I ' L*J I 0 I L&ldwO 0 j3 l A 0wL^_3 (. 4jwO 


3^>-^o L>cJ Li d)^|^ i L>cJ I Lo AojI^wL) 

Ojji^ ^ y ^-L*J i ^3 jj >- jj *y 4j *y 

!?lLUj 3 LLlv2j yla 


d 


(*-bdl W-^ ‘■h-d ^ t/^' fj'j-dl (j-« ol j*j 

tilk^dJ 4^-Ui>-l M j-v^p <_$! 4-Sjl^-* jv-c-^j 

- ^ ' 

O' £, 

JV-L.JI l _ 5 ^> _ r v2J^»Jl li_fc -ij-?-J (j^> J-) M 4J| Mi 

' ♦♦ ♦♦ 

£, 

cA ^g ^a > ^-<J I _ jijlJLjj ijLtjjj j jA Lo-S' j-^Mli t^jj^-wJaJl 


0) «2 


3 ^ ** ^ j-*S aISwwoJ j-&J - I 1 4j^vwl3 

Jjl <lblwJ d ^ydaJl |*-UJl ^Jj£ J5 <jl» jjU I 

Aj AP l a >s/2. J dw^o LwqJ I A-yA LdoJ I rr- Ll^O ^ ! (J IS" (J aJL Lo^S" fl 1 

- \ - Cl, ^ ^ 

! (( A*-wO LdJ I Ll^s-U (J j-v/? J-LJ OwL->- d jJsj ^ld>c_> ^TjSsJj L OwLj>- 

Al& I jjS* dww^*J I wLp I jJlJ I (J J^j2j ^dl>cJ I ii J-LwvJ 1 li* ^Jjlo J 

♦♦ 

<Ad t0 W^' CS 3 <-Lp° cAdj r 1 ^ tr’C.lS' 

ii j_Ls^J I lJ-& o^Ssj ^SsJj <. Lo ^_Lp dd>- L_o wIjJj>o j l_L?| ^3 do> ^ >3 j 

( ^Ju L^woJ I 4_3 LS* jLSsj| 4_^>- Lv2_j Cj~^ > ‘ ^^y ^ cij L o do 

^-vai i (J LLoJ L>j . . 1 1 ^_L«yj <J y^> \S ( Jl>- wL) i dww^J I 

! JliJl 

j >J I w o I Lo-^j LiS* ^3 o jd-o IjcJ j ^ jS jJ (J j-Sj 


Richard A. Richards. The Species Problem: A Philosophical Analysis. Cambridge Univer- ( ^ ) 
sity Press, p. 147. 

Kaplan, A (1964). The conduct of inquiry. San Francisco: Chandler, p. 53. (Y) 




O), 


J.UJ 


jjj I ^ I d l */? 3 jJ «. ^j-^o 15U i d>- jj 4o I j_LP 'Qj'' 2 


*jt 


d?lj *3^3 t_M t_rri ^ crd 2 ^' (ddl ud 


4j 


4j>t >3 +.0 


Zj\$ C 4o l */3 i jj IdJ lo J 4 o y>dJJ dpLoaj>-j *y 

♦♦ ♦♦ 

c o Lo? ! N I ^jJ2^j> ^1p dJJd5 1 1 ,*_L*J 1 )) L/2 1 o'y jJL 

♦♦ ♦♦ 1 

d W rVVO^J <do 15 4j^wJaJ I ^o I ji d I 4 ^-^qJ I da Lo? I j3 'y I od_& Jj>L 
♦♦ 

N Ja^LLj ^ U5 _ Cry.*^> Ld _ ^>^]\ ^^LJl 

' ♦♦ ♦♦ 

d*o 15 jJ L5cojlo (_ 5 ^ dlaadJ I od_& 4j>c_va d$ did ^_L? Jj>- jj 

♦♦ 

^ld_>c_— ^_x ^Ja 1 \ ^_L*J I l +% *— > dL$ 4 -jL1jL>c_j 5 d - ^ ^ jJdl 1 oJ-& 

'y i jjd'y i ijufc ^3 dj-dj i o[-i oni ^ l*j>- i 

♦♦ 

<dwLp (j-jddoJ I ^j-5sJj <. ^o*wL*_) I ^_ddt_5 1 ^3 L^_p3 *)L> 

♦♦ ^ - ♦♦ ♦♦ 


^-^5 3wLp ^J»3 1 Lp ^jJL ^*-^JaJ I L*J 1 d 1 dLP daj_^L*voL I 

1 4jb ^*_*o? jjL I ^3 !d5Lk . . . ((<dJJd5 j-^d t da Lo? I jjd N \ o J-& (J^° 

Mj yy ^ ^ fjO! t^d^' (dJl 0_^ J-Oi 

N o3j_>-j jN ( jJ L>cJ I d->Lo| ijy 2 -^ j-t cj jJl t^jL-^JL) 

♦♦ 

! ! 4dj«j I I j-A ll& . . ^^JaJ 1 i ^Jj j-^ 2j d Lo| 

djLdljdsI ^djj jJ Iw151a j )) . Jjjjjj d Jd 

l5_^vdja O j_SCw^<j j -^vddJ I db^ t d^wJaJ I ^j_P 4 j>-jL>- 

_ (J L^oJ I (_5^ ~ J j-^y I da Ld> I I ^jja oJj>- I j c Jp La>J I 

♦♦ 

^ ji 3 jj>- j I jd$ I jj5sJ j l do ! j jj I dLs^J ! ! • d bddi I d 


Lurquin PF, Stone L. Evolution and religious creation myths: how scientists respond? Ox- ( ^ ) 
ford University Press 2007. p. 10-11. 


O I ^2 j 'JJS j J I Lo ^LL*. J I I ^ j - vj 2 j ^^Ip (I) 4^wJaJ I (3 

£-Loip ^jJ23 j ^9 LgJLS' *Uy2-j li . . ((jJUJl oJj>-j ! C5^J * ^ LdJ I 

♦♦ ♦♦ 

£_9j jJ l 4juA i j-^P 4_^_*J I CJ L^? I jl9 *y I ^ 

L a ^ La Lo Lj ^Op , lUJ I <j L$L 4*i_p L) La *. 


<J I > (wV^ I J* J? J I ^UU-^CJ H^vU^ 

L)ISL <lJIp jLa^ *y ^jJl ^Jl li 

! \\^ 


4_L>j>cJ 1 1 

♦♦ 

li* 
! JlSLil 


CjLo| 4 J L>tl-^o I j LgJL^— 9 j *Lwoi_*J I 4_j jJajJ I L) Lo wL*_>j 

uJ 

<2j L j-lalJ I ^9 jJili-9 c 4»^_o<J I CjL>-L^vwoJ| ^^a Lg-ijjaj L^-X>w^ 

♦♦ 

L)| t Cj L jJajJ I ^j->5 j_d_SL J ^JLj ^ 4 y2 * ^2 >c-j ^JLqJL) ( _ 5 jJ I 
0-^ U—iLj -^rji <■ U? J^- 1 -! 4/ LgJ^S^ y-^a oL^iaJl 

^ p 4 

l ^oi-^J I Ja>oJ jJ I ^9 Laj I LgJ j_*3 J jiL Lj jJajJ I oi_A c d4 1 I 

♦♦ ♦♦ 

uw 5 jJl ^^3 ii jJ I c_il_y L^J jtJ jJ Li? j ^2 >- 

^-9 ^uUi?; ^_*_9 I jJ I J j-9 Lg_*_9 (^wLs^j dJ L jJajJ I 0 J-A JJLa <• j-L lj 

♦♦ ♦♦ ^ - 

^> c-«^j c Lwvu L 0 j_So • • 0 0 L->J I j wLJ< I )) ! jv-LL I 

^ ^Si y| )) ! <Lo j Li J^al (J Lo-S" jl t«! Lg-L>- lJu 4 _*^u2j Ida £- I 

(( 11 ^Jl S-e^jJI bj$^ ^ 


(T) 


Super String 4JJL2JI jLjSM <jj-Lj o L jJajJ I dLi JLLaj 

LJLSLa ^Lol 0 J _i^p ^ j ^9 ^Jl <j ^ J a : 3 1 dJJu (.Theory 

♦♦ ♦♦ 

(jUjSfl) AiUaJl 41 t-b-lj -Ujj 

♦♦ 

^__^S” jij l clj Lj_>- j-<L I ^9 ^ Lwvj2j LL Li I j-^p j-Lv^ 'y I 0wL?- jJ 


Buswell JO. Is there an alternative to organic evolution? Gordon Review 1959; 5:2-13. 


O) 


Kenneth M. Cramer. Six Criteria of a Viable Theory: Putting Reversal Theory to the (Y) 
Test. Journal of Motivation, Emotion, and Personality 2013; 1(1):9-16. 


L^jwo <• d-> 15 j I j-SsJ \j dj L j ^iSsJ L/ 15 dj Lj~wwvj> 5 I jJw? I L^do 

£, 

<. dj L 1 j-iJ I j dj L jj jj 2 J 5 dj>- 1 dj l^wws^>cJ I 1 LJJ J5 

4-j»_^Js yuj-b J.S' iJ_>^J j kuLLlj^. (j j-d dd' s ^- a 

^ ^ 

^jdJl JilSsJ *>LoL5 Liv^j Jd5 c_5^ t LJ djL>-^^>cJl 

♦♦ 

• ? dr i JS *>< ^ J' dkjd' 

♦♦ 

jLJjSM i-jjJaJ jl Richard Dawid JUjb ^jLdddj 

4j^L>J! j iJLd^lj ^tuLwvJi ^j-^l Lg. d>z oLil {jSd iaSUJl 

wd5 Id o 1 j 55 d 1 wLj j b dj ._> <. — . o ^->5-5 1 0 wJ I I d_d LI 

** v ** "S "J " L»> » **V * -> ♦ v 

♦♦ 

<. 4_oj 1 jdJ I d l>uj <jp Lsj>c_ 1J Lg_d_oJ Ido 4_L Ld->- 1 <o L jj o jiL 5 jJajJ 1 

^ ^ f. W f. 

*>Lj_; ^kj jJ Ij^-I 0^5 jL dLL— y>-j <^j 

O' £, 

^dl j3 L Idjd d*j dLL L 1 j c Lgd>5-vi? ^d*_j LI L jJddU 

O' £, £, 

4_Lw<jd>cJ I dJ L j]a\\ 1 djdP 0 1 J c c_i J-A d^Ldj>~! ( Jl>- I ^ o ^o^oJl 

J j>- dJ 1 L Jd5 ^ La U^>- 5 w>dJ 1 ddLo 1 di L_v^ L > dddJ 1 LL?-^.,vwJ 1 

^ ♦♦v ♦ » *♦ ♦♦-> ♦ *♦ » 

Grand Unified Theory of particle *Lj^_iJ L £ J _ : 55l 

LJuJu ^j 5-I 5 ^15 iildA jl5 jl j^JuL ^ LJI U5 (.physics 

djUww^>Jl L)1 jl U-d t LI jl wbu L^LldiU 

j di j_U/? 1 djlwC>-j LL li ^cj>- j-U I oU^d>Jl j 

! (Y) Vli J i.JLi. 

♦♦ 

o* JT~^ dr® (d -dj'- 5 dr® £fj cd' dr^' °-d J-d> 


Dawid R. Succession from the Perspectives of String Theory. Philosophy of Science 2006; ( ^ ) 

73(3): 298-322. 

George Ellis & Joe Silk. Scientific method: Defend the integrity of physics. Nature 2014; (Y) 

516: 321-323. 


\tt 


jvJlji £-J>y> tjjiaxJl ijjiaJ ^ jjJj>J_J 

(>/ £_ £_ 

Sj J-I 2 J ^j-P ^Juw\j ^ 4j I l) t C-3wL& C-4 LwvJX>- I 1 y* ys j-<jJ I 

Jjjl M ^p) y£js J yu U5 j\ i^pUJ^M ^ jjJaJ! 

^Ju L <^^s>z3 A^>&^w>c-v^ L*JJ 4^Jojj|jJl 0 jJajJ 1 O I £_£jlJLJ! ^X3 I l) I 

^Jl>o J 1 _ L* VL _ ^JaX a »v> ; ^xJ I Si J I OwL^>- jJ I 4j jJsjJ I j 

Oi I 4»J L w X*»' I lwLg_9 4jlJL>cJ I C (( 4Xvi^o 

♦♦ 

IwL&j 4_L>„o y tJJ idl hj* j* ^UjJI J 

j-$J t4_JjLij L _ r *il J Jl ' — i-s^J I j-li->-J Lj>^ 4j jS ijjj 

♦♦ 

! Juj 1^ ^Lp ^ i ^9 4 J Lo c3^° I 4jL J-I 2 JJ y 2 ^ 


o* 4 >Mk (j jwL>c_LoJ I £_o I . . o^| 

S.^l?JwO 4 J 2 J li^j) wLj>- jJ I J Lu>cJ I Lgj 1 4j>t^>o j ^JaxJ I 4j j_li_L) ci^^w<>-XJ I 

^ip j j-klU jJij jl U5 t(^L5^<JI JuJlJI JJl9 4 J 2 J 

■>i ‘(*-f^ t/ v*-^' 4 >3 ^2 J ' \-&AjLAj lwLg_9 wL> jJ I ^jvi2Jj>c^J I Aj 

S^j>- I ^U ^ygj>cj M j «. 4jill2^3 <. S^j L^»p L^j I Aj o I Sj jlkxJ I 

(, y I 4_j I s *- - /^ •; w\_^x—) ^ 4~wo— i-P 4-* ^ 1^ ) 

jJ I ^ JJL ^ Lgj I 4 J OwJ l)| j j-laxJ I 4 j jJij JL>JuJ I ii ^X j l) I Lo 

! 'y i < — w^2-*xJ 1 mi «ju m iiSjil m t^si^xn 


I UfcljwwOj Lg_X^-^j 4_^i_^<J I 4 _j JajJ 1 c <2 j ju 1x5” J D1 j 

♦♦ 

^, 4 ^ 41 oLlvaJl ^1 Lliolj c IfjLjl iJUt^-lj 


Dawkins R. The Blind Watchmaker: Why the evidence of evolution reveals a universe ( ^ ) 
without design. Preface XIV. 


Eugene Scott. Evolution vs. creationism: An introduction. P. 198. 


(Y) 


4j jial) I d jJb 4^w<js 1 dJ LL/? I i ^LS” I d I dj>tb^ C 4_^<jJ**J I 4j jidJ I 

l^j! jij tFalsifiable 0 b^ydl ida^JJ id IS i^UJl 

Aj jJajJ I dLS^jl IbS* j dw*_> 4 >a yg 1 i od_& dL$ 4 JL 2 J I 4_*_L> I 

Ui L^j^- ^ SI t^LwU^' 

Aj *J 2_> d_*_j 'V 4 >3 y2 j ' od_& 4_d wvwJ Lw5 dwQwi_P Aj Jij 4j 1 _pJj 

-V - - {J « - -V c_> - 

!i^Lp 


43 ycS\ aLS CL* Jl>o Uyo Falsifiability aLv^JI oJi& oJlp JlS j 

j^i l^_jj t Demarcation problem ^ 31 jtJuJl 

£, 

bd~wvwJ Jb j j-^J I ^J^L>dJ Ij 4_^vuS*j LJ I Aj jJajJ I jl jj j-> 

♦♦ 

UJ £, 

cdL^lb_bd*l M Lfjl dJJS (.science ^ ^JaJl *Jl*JI 

♦♦ ♦♦ i 

_ £, 4 

t j_>dJ I jJbJl 4 >3 1 1 od_& d*o 15” ! Lwo j->*-> La jLb^l 

‘cyd^ 1 d*J' d cddd (Sd d d.p 0 i_^U> dj 
♦* ' ♦♦ ♦♦ *• ^ ** 

! 4j j->dJ I J^j jl? ^jp 4^1? >dU 4dJu IS |»d«*J 

> £ 

j^/2j>o _ dj*j di J _ J I (JjlS" <^ok*Lo dLS” di 

j_*p ^ j-gjL4 4j 1 _ 4_djjjlwliJ j]\ L) j-SLoJl _ « « 1? 1 1 (^LLdj'Vl 

jdji ^ ^ ^JJI ALsSlI JbJb^d t (T) 4ila^Jlj jLi^-bU Jjli 

jjfc ^jJI ^ £ Am - - -Q- i i ^ *- J ^ j9 (J *>L>- ^j-^a L) j-SL^_oj w !>U a LLJ I )) 


. d dd I 1 <,^g d I ob& jd) I ( ^ ) 

- Popper, K. (1959) The logic of scientific discovery. New York: Harper & Row. 

- Hempel, C. (1965) Aspects of scientific explanation. New York: Free Press. 

- Nagel, E. (1961) The structure of science: Problems in the logic of scientific explanation. 

New York: Harcourt, Brace and World. 

Popper, K. R. 1976. Unended Quest. An Intellectual Autobiography. LaSalle, IL: Open (Y) 
Court. Page 178. 


ojLjl^-I c j-Sn-w ^ tautology j_ sL^Jl j-* £jj j_& j 

^JLp J j-i> L5 i«-<Jl J^<hj c 

l£j_>- J2j>J I * j_^vJ ^xJlj _ 4 > 3 1? * /Q ^j_SC!j)) !jJjL>- 

♦♦ ♦♦ 

OjIS ^***1?1 1 ^ULu'Ln - 4 j 1 4^jL>^J!j AjjJiJl I j^S" 

♦♦ ♦♦ 

■^jLpjj -Up dNlS' J-ojJ 

♦♦ 

^ C (_,) 1 I wL^>-J wGL^^" J I wGL^^ - 1^ a tf <i ) ^ j — 

^Jjwlj LowLLP C Lo ULa)) (J-' 0 l 3 4jLL>-J 


(1) j_J j L>5 _j LowU-P t L-O j_i_J I dJ Ij2_«_$sJl) I O J-JJ j-L?J 

lLU^-S” ^jjj LJ L>cJ I 4_*_£jw<>J I ^jjLJ! £-Lo <oLpL iij_LwvJ I j 

Jjj^Jl o o<i_ Lo Ul^)) ^jJ ^j^o l +/9 $ jj-ygJ^ 

4_^L) IS jj_^LLL I 4 _p I jj ^ w t5L&j <■ I c-^LLju'LM 

♦♦ 

I j I ^.1 ?_p I ^ LJ I I J_&^ . . (J^-LLL) L? jjt+S j Lj^j>- 'Ll I 
«♦ ♦* 

LJ -*-Jo <. dj'V L>^J I 4 L^o _3 *wvwj ^>sjJ I ^Los-L*J 1 *wo 4»^<wwO 4 _^wQw^O 

L»> ♦ ** ' J L»> ~ . «♦ 

♦♦ ♦♦ 

4j-«-6-^-d ^ (V-^I 4 - vij> j- i ^ J L* (_r^i “4^ 

^Jg j I L*J Lj 4_^/?L>c_Jl c->Llj_>-Vl 'L/j * * 1? j I c^L^cJLj^I 

♦♦ I ♦♦ 


O) 


« 




IxJ I 


jjJaJl <uLli *J_p 4_)jU^ <_^i 

I ♦♦ ♦♦ 

£, 

L) I <. ^OjO* lwL^3 c Lg_j O'* 2 -*-*. (J^ clr° 

4_Lw^j oS” ^Lwvu2j ' 4_^L> li IwLwO ^ cLL^SnwsLjl] \ 1 (J P L>c_j 

* J «♦ ♦ ♦ L-> *» ^ *♦ 

t Pseudo-science 4j^ U j Science ^^JaJ I I iS yLJJ 


(^) 


Stephen J Gould. Sociobiology: The art of story telling. New Scientist 1978; 80,530-533. 


LJ I 1— g— i LSd j a_*_vk_j a I 4_^Lj Li I o_L>Lj (1) 1 o oJ a L>c_j 

! Confirmation oIJl&LL<JL 

♦ s ♦ 

4_^d-*J I 4_L>c_d I ^3 jj ^>td 1 wL>- 1 _ *LJuj 0 j->“ J jJL 

♦♦ 

£, 

^3 a) JLlo ^ _ Scientific American A^*_bJl 

♦♦ ♦♦ ♦♦ ♦♦ 

J jA <■ j J-Iajj I 4j jJaJ ^ £-li jj I j 1 (J-L>J L J-j-La j_<J I ( _ r Lc- i I 

0 I W ! (( 4^vu2j 4*1? ^tCL I 4_d_> IS ^ I wL^o 0 LL» j«gd I ^ J L>c^3 

♦♦ 

jt-LxJJ o^wbtjj 4 jL^ 5 Falsifiability AlkS^dlj bJuliJl 0 jS o jl 

t LqJ I (1) j-kJ I cjL-o*1)L j-iji <Jj^d c_3 j-s-vwLuL I ^***1? 1 1 

♦♦ ♦♦ ♦♦ 

LJ I 0 <*_£_>- I 4j_jwL>sJl LlJ I O’-*-***’ J wl_3 J 

liSO* C~Us jJ iJbti IJl^J J~aJ| 

** sf 

♦ ♦ 0 4 _j. Jcwo LLj-^ edge.org £_S j_* ^ Ja j 



^ Ip (J I^_oj j 15 c > L L>~ | ^ 4j2„^o ^ L>d»*J I APj^t^ J 

t jlp L id I dLi j c _ 5 -L^ LgJ I jJb_*_> I I 0 ^SbiJ I ^ * \ i 

Falsifiability idaS-dJ LJuLlJl jl JjjlS ^L^dJl jli>-l 
♦♦ ♦♦ 

Aj j-^k-j ^ L) jdkj 0 1 dbta c U_P ULl) I lILJoj ^-Lp t_F^ ^ ® j-SLd I 

♦♦ 

LiJliJl jLjVI o^JkJj Multiverse Theory jlj-S'Vl 

La^jl^J jl _ d ji wL>- ^^Jlp _ (.Super String Theory 

^_>td_) bfcJLp ^LowL*Jl l*-j o| is^’~ ^ J ^ ^ bd jJLiJ 


(^) 


John Rennie. 15 Answers to Creationist Nonsense. Sientific American Jun 17, 2002. 
http://www.scientificamerican.com/article/15-answers-to-creationist/ 


O) 


5JLli ^P _ aJ jS Jl>- ^^JlP _ ^ycJg-Sl jt-UJL 


Blunt SJuJu 5JL -^ j ^ a a Ip >cJlU ^LJuliJ I jl Jjjl5 <5 ji 

♦♦ 

i£ j>~\ aJjL>^ ^3 IJlSCa tiw<JL>Jl Aj^ikJl ^^Ip instrument 

dU^ ^^5 'V wb jj c c_3wb& I I j3 ^3 I j^a j-*»*_xjJ 

Definite jJl E»w&j 4_w<jwl_*Jl <l> jJajJ 1 ^_Lp ^_5C>c_U 
^L-LliJl Jj. ' J j-^j ^ <. Empirical c^_>^xJl)Ij 

4_>- LboJ I c2J Ea j_1_x_^<jJ I L _ r U 4 J __ r liJl ojwbi Aj^SsJj 4jJa >c-bU 

^j-Jo jiajJ 1 J jj>0 j»wLx_j c_3 ! jJLP^ I ^0 (JjjlS* j-Aj |j_SC& . . 

IJ-& c< ow\_SsjlU U^jlJu li ^wbJ ^x ^J aJ 1 LxJ I jLWj_ ^3 

1 ^i_P ojJJlJl j 43jJl jL^jj > j wLp LaxU ^UJ ' J L-x^qJ I 

jt-LxJl (_i J * I ^ ^ X-l_) !wt^\»&J C A^wQs^xJ I A.J I (_j J^o2-l L ^ »xi >r3 

JlIo duLj^3 CbL j-^2j ( Jj>-JJ ^b^oJ-xJl 4j jJa-J 1 O^jij ^.x ^JaJ 1 

♦♦ 

-JjJl jU^Nl JJ Uj SiA^uJl jl^S/lj i^UJl jL'jSM 


^ S^J M ‘ 




kil 


l*_L*Jl jUs>l Pre-Big Bang Concepts 


ij ^1 p ( /^-J JCoo JJ^I j I jJJtJ I 4JJ 

j *— ■ >l^>- c jJ Ij JL I j3 aJL jJ I ^-Ij^jsJI cJ^J 

♦♦ 

^yjn-A-JaJ I JUJI oIjl. oJL5 UJ» : J jjU oL*-t ^JUI Jlj_^!l 

^_1_P Ji3 L>c_J l) 1 tO^fl (J L>cJ I L ) j_$Cj 0 I <^_>c_J tcLowb>cJl 

P 4 P P 

^3 ^0 LoJ I y& j-> sJL] I j*_LxJ I 0 l) I J-^J (^5^ 'y I J_bj I 

♦♦ ♦♦ 1 ♦♦ 

w\3 jL-jVI ^ ^J3 tl) 1 Loj j t ^j2^>sJ I ^x-^JaJ I /%-Lx 


(^) 


http://edge.org/response-detail/25322 


4_j 


jli 


C 4_j 


JajJ I 


i 4 j wLS” LlU 4_iL j_L? 4_j 1 ^ ^_L? ^3 I j_l_JL3 


O),,. 


«jNl Ju c^jJI JipLio jl iSLill j\jjV I 


JS JJL~ ^i)I oL>Jl iL * 1 * 

♦♦ 

0 j_& ^JiL<*3 <• <Lj \Jj>- I 43 15" ^3^o (1) 1 ^Jl-j 2 jj L <ZJ LJg-^oJ ' ^2 . >*jj 

Lg_J L>- beJLwkJ I d^JLo l)| ?c *,<g }J L 4 +j2^JL >J 1 I dJ Ij jJa-J ' 

x» - ♦♦ ♦♦ 

43jJlj j Ldj>~ ^ I 4_Jjli oLjikJl oJjfc JjU tCvi" jtJ jl 


4^Jo 


Lo-jjj L * * 1? 1 1 JuJl CjLj jJg_) O-wvwJ (. wLjwL>iJl] I j 

♦♦ ♦♦ ' 

! jJsL-'y L <uJ> 1 Ot^-^1 I 5 I 


jJ ^Ji i^JkJi ^Lp 1^ 

♦♦ ** ♦♦ ♦♦ 

: (jkjS ?! £jl>- oL>Jl ^_^va>o dLji d\j\ji 

N= Nfp neflfifcfL 

^ jj>xjJ I 3wLp I ^3 ^^_>cjJ I 3 wLp -A/” 

jt-P3 p oj^liJl ^5lj5Ul 3 Jlp jjfc /?£ c^5l^5 LgJ ^Jl 

3wLp /z C o 1_^>- L^_*3 dJj j^_L?_j I C-.* S' 1^-^J 1 3wLp y? C o L^>- 
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Michael Crichton. Aliens Cause Global Warming. Caltech Michelin Lecture on January O ) 
17, 2003. On: 

http://www.sepp.org/NewSEPP/GW-Aliens-Crichton.htm 

Hanslmeier A. (2009). Habitability and cosmic catastrophes. Berlin: Springer. Pp. 204. (X) 
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Paul Steinhardt. Big Bang blunder bursts the multiverse bubble. Nature 2014; 510, 9. (T) 
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Peter Woit. The "Naturalness" Argument. ( ^ ) 
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Roy W. Spencer. Climate Confusion: How Global Warming Hysteria Leads to Bad 0) 
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4 .) jJLqJ I o| c^j>oj 1 jl]| j *,<$ \ *J ' ^£*aJI wL«j>-jJI 

.< * ** 

! (r) ((dJLU!l jJlp j jJ j i >JlS' ^ jJlp oJlp ^^Jlp 

* 

^ 2 > LLx 1? I I jJ ^JL^j c (J L>“ JlS” ^_1_Pj)) ! L^2_jI (Jj_Ajj 
♦♦ 

j\ ^Jl^i LjjlJI (JLJI cJ J Ji> Ja^-L jl oLgjJl 

jl lJul ^JaJL^j jj tLJU_P l^JzJS L^JwA L^a^jl~J 


i L>- 4_o Lg_> 4_) jJaj J ^ ^ ^ 1 c 

. t ^ 4 ^>sjJ ^3 C ^Al? J 1 j AaLS^o t 0 L»-wJ I I 

.W 4 >sJJa /3 i LaJ I 


0) 


(T) 


jr-Lc-J £ 

I Cj jk] I dJ \j I jJ jj> ^ ^ ^ ^ ^ 

^0 4^3 4.0 Lj^2j 1 L^wQsj^^” ^ ^ 4_*_/0 L*V»^«J 1 ^ ^ ^ £ 

v« •■ ♦♦ ♦♦ 

p p 

Ajli i,_y>jVl ^Ap L y r ^j~S\ JJ . kdl Sjj^? ^ <u-iUJ jSU_> N 

♦♦ ♦♦ 

p z> * 

L-^Qw^o I o LL ^wiwO d) 1 ( a^_$L<>«j lwL>- 4 \s l > — 3 15 jJj 

JJjJl^JI Lb j_^_>- (^^jJJI j_o ^>j^>) Chaos ^j-Ul 

i? i? 

^jJCj wli 4_0 Lo 4 »Lo»>- ^Si ^-LL) I Co j_IaJw<jJ 1 ^ L ^ L a .QsJ | ^l ^^^wwv^QsJ 

£. 

o jZJ) J_*_> ) (1)1 4JL> 1 1? I /Q 4^_Jj LjJj c_3j j-L ^j_o CdLLj I jJj LgJ 

|jj*> Clwb wUwO CjwL>- Jl 3 J L tSUj 4bJb>iJLo <— 3j J-L? ^j-ojJl ^y* 

ur^’kj'' 0-*^; -^j ‘Ak. A>wJ ^ -7 Lo jJaJw-o ^3 j_j) c_3 Lilts' 1 o jJL) 1 


LLb jl jiUj ^ij-TJl 14 a ul ^ lo ajj 154 Ijj <5_ya <_yW.. 

^ * 

kl7 L 4_^.wQw^i Co jJiLo L^JlLLwvU ^3 ^JuCo LI dJ Lo j 1? a >0 ^3 


O), 




p 

(. 0 Lj>iJ 1 ( Jw^ 1 4 _^j I j3 4j>- I JJ ^ 1 ] I Cl7Ljj>tLl ^ (J LLo ^3 j 

♦♦ ♦♦ 

J> olJiJl i5~b~| Jji 

♦♦ ♦♦ 

j j-JsjlJ 1 Cj j-Jg-j op) !_ L 0 L 0 ^?jLl I ^_1 _p 0 L^>c_J 1 0 CCj j -^-^jlj) 
4_b_^_*J I oJjfc ^wJLj Llx 1? i ** 1 1 Lo Llj <, 4_Ltjj Lj Cj J Cj -jL^-L/I 

♦♦ ^ ^ ♦♦ ++^S ♦♦ 

^j_p k_jLsL5L c_3 t Lr°L^ 1 1 w\_^_j ^jLSC Lo-) o-ljj_lJ 4_^>c_)jLJl 

♦♦ ♦♦ 

fljfe ^Lo-^SsJl J_P _3 C 4 1 L>- CoLwo-^S cjLJ_<>-^j 0 Lj>cJ I 0 Lio 

♦♦ 1 ^7 ♦♦ L ^ ^ *♦ ♦♦ *♦ ^ ♦♦ ♦ ♦♦ 

jLa'Jl , - ^- 47JLu~aJl 45 5111 ,*5 1 okl 1 ■ S- 


,r<\ t^ui (^) 


I jjfe Ijjfcj w Lit I j jt-j j-S-J I oLSCoJlj 

4_^>c_jj3J! L_>- ^ I j jJadJ I 4_3^-P J^d>o O 1 (. o Lu>cJ I ^ ^ 3~* 

jjkdJ ^L^jl OjJUJl J)\ 


(Y), 


tjUJL; j^j-Jl <u^_j j^>- Jjij 

♦♦ ♦♦ 

jjwflj o I j I )) ! 4^Jg.>cjdJ 4_L IS j jJai! I 4j J^2j o I d^-jo j-&j 

o L>J L3.3 I p -jJLJ I 3-^ o 1 I 3 j t cLUj^S* ^ jj >- 1 ^ 

.. ^ 

C^-; J-S^' Sj 2L«_4 S-'-^-'j 

♦♦ 

^3 4JLj j_3J ^ OwLg_> bJL) w\_3 (1) (j 1 ^Jl^JL>c_j dJ IS j_L>c_^J I 
♦♦ 

^PwL) J £- ISJJ I OwGJ-d 4_o Lv 23 dJ li j_L>c^3 j ^ 1? j l) 1 j 1 C dJ Ij jjL>cJ I 

♦♦ 

t jj 3/ I y 2 -^ (3^*" c5^ ®^- >c -^ 3^" I 

dVl c jibJ J ^5 jjJalJl ^~3l)l J* diSbslll^ Jdlp- J 


or) 


T? f- 


((JJjJl 13 a Jia ^yio ^ 

c 3 j^ (T_A^ 41 4 N:> 3 rH 4 il c 3 j^' 4 >j 

0^“ jrr^ Cr^.J ‘a-A^l ®d^' cd-^ *4 : *ISjJI 

t? 

^-Lp oLu>cJl jL>- di) I 3| * 3 j-^-j y-^ L*J I c— 3 ^ ^ do 

djSn u? a^Gu Jj^i ojLi J^^jSn 

♦♦ ' ♦♦ 

M J-UJl ^ j-~JI oLS’j iu^j ^U^aJI 

! ! Low33o 4jb I ^ ^ x3-S3 3i oj^Xjjj l 1jL-p 3^ ^jy 


!ajLo| 'y ^ yty*-* O d jJ I ^3^ (j-° ^ j-^ I Lo o I o Lo Jj^~o Jij ( ^ ) 

Gunter WA Chtershauser. The Origin of Life and its Methodological Challenge. J theor (Y) 
Biol 1997; 187: 483-494. 

John Rennie. 15 Answers to Creationist Nonsense. Scienitific American Jun 17, 2002 (V) 

http://www.scientificamerican.com/article/15-answers-to-creationist/ 


V' P 

1 ^ Lj i 0 i ) I i ) ^ Laj^' I — ■ — 3 ^ 0 -.. t^_0 Jj ^J>5_) 4_> r * * J ^ 1 « J 1 

j_& t^s^>LoJl ^3 4j j_>c_i! I ojj^ JljjJo- 

♦♦ ♦♦ 

M ^ ji! AJLJL^Jl U_>Lj^Jl 5l !?ojjJkj yJi Jy 

MjjJaJl ^yu jj-s^ji (t-gjj OjjJ 


4»wo«L*J! ^jJu*~ J 4j>- ^uJ I jJLfeU >cJj ! ( ) 

: JliJl ^ JwaixJL U ^ Jj j 2 J jl Jldl 


Jtfljjl 

4j 

^L^jI J t (j LyyvJ>cJ 1 ^3 1 j_A Ljy<iJ 1 43 15” J ^ -Lp — 

( jL_>c__y<J 1 i) j j *y_>2_3 (J^^ 0 (> j^2— 3_J Lj ^x_3 1 ^_J 1 

♦♦ ^ 

° j^kJl 


Lo! J_a ^Lj»Jj|l J>\j 0 ; : £ >■ jr* ^ypjUl J>\ (JpjJ JJ-LajJ' 

: jioj jOl 

*♦ *♦♦♦ 

j_i jl I ^Loj jj^ojll jj.L' 9 - < '-L-o-p jl ^y-*j j j-^ 2 -^ Lj ^Ljtpjll jl ! jfl _ 

W4! I j li c jJ I jlJJLal ^Lp ^j< ^JaJ I yjj>sJojll L^_*3 j 4_Jlj_JL£- 4_j_<>_*_) O-oJ 

oljU^Jl JjJjP j I ^J, .yg. >c_) t CJ Lo j_$\J I J j_>- jJ j__>cJ I ^ j_Lp CJ L) j ]g > J CJ Ly? I jJLS I 

in 

j Lay) I jlwLo ^Lp 


O) 


lj jj*_2t I j_& hj Jj jjj JJj 


AXj Lj jj I jjL& 4_jy_*J f- j>- j| I J 2 lj 


,M 


I _ ^jy-> I J ^ j jJjj US' C AS” jJ ^_j Aj I Jj ALo I j3 ( *_y? J J j jSsJ I Jj-L>- aJ j/ I j Lj 
j jJal) I ® ; aJ I ^JLa _ ^^Jj J (jJJaJyj y_a j jJajjJ ,jy 2 J I jJ I _ j j_U jj>- i^_Uj J ji jli Lj _ 
Jjl ^ j5S I ^ A^Jjj I oj U& O-) IS” jl j 4) I jl ^yn.^Jg.1 1 

jg_l I 4_J j| I ^y?jj A^-^^lg-l I ^j- 0 I jj t_5' , '*’jl jl t (^y>“ jl j? Ljj | JtS' I 

4j jS” ^3 jJjL>- j j-Laj I ^ Li J-A3 jJJJJj C ( ^ ^ £ ; jr^ ^ I ^ jj- 1 ) (( aS” y>z\] 

4_) jJajjJ C_3 Ly2_) j I ^jS s_o«J I ^ jj) Jy^jj I >■_>?-- 1 yg " ) (( J j \s " 1 I Aj j^2-> w-S” jJ ® 

L^J j_y? j Jj> La^>- jl I j jJl>- L^J J-*j ji L^jwoj Lg_Jjj Lo t jJajJ I La j-o Lj 

j jjj 4^15” ^ jjj (J jjjJ I jJj j>- J-P jjj C jl JJ Lj C3 L^JwOJ L^J j-y? I (Jj-*j La L^Jw aj 

j) jJajJ I jj j «,<<?)' jl Lj jj Lj jl j3 JjJj-j I ^3 i^_3 j-yaj I ^3 L^jd_^*» j I <~J L >zSj jl I 

o ^jJLj jl jLS - jlj JjJjJl I Ji_ftj c (structure of evolutionary theory: p 2l) 


JLfliJI 

AjjlWU 

^.lp jjij aJj> JJi M Ulja _ 

.4JUJ2JI JP 4 ^-jLO ( 5 ji 



L*> f, UJ f, 

M IJU jU IjJli Uj ^-Ju~Jlj ^jiJl 4 j I j_& aJl£- C^ilj 4j I Ml Jjo3*}L)l 

£ f. 

cj M Lw>j jJ 1 o Lt ^3 jJajJ 1 L_& ^ ^ ajjj j c 4_&L>J J^*> jJ 1 aJM 1 0 1 j-a M-Jp 

4j jJ jjJ Jp^» ^ ^ JM 1 J 1 ^LCJL^j 1 La 1 i L^_a J»£- j-' 3 j] L*a jJ 1 4gr_v2 

M JJg Li ^Lm^J 1 j^ 3 i 5 L.^ j-^" 'LL jiao ^Lo>-Mlj ^jj?jMlj cgljL^-^Jl j \s>- 

• (_£ J-^ I £-Sl^b AX>c-Jj OaJJLa ^3 jj ^ J JJ 3 

t J Lo M 1 ^3 03j 1 jJ 1 *U>c-0>r «/g 1 1 ^y£> J_v2jJ 1 ^3 Lo J jJg.J L (J jjJ 1 cl) | * 4-jJ Lj I 4-g^tJ I J _ 

o_3 L^pL Ml U. ^ 1 ^L^J LI J 0 ^ 1 A^xJ <m ^ j»^»L 1 ^jg j^j2j ^ J 

JJ ^JaJ 1 oj_Aj i pi j_w« AjtJS'j ^jajJ 1 J jJL *3 ^jj2jJ 1 4 jJ_J>cj i*_^&Jjj ^ 1 *jJ 1 Jla« > Jo j Ij j 

Jj>-j Jl3 j i 5 jjJ 1 ^-Xg“- M j-3 J U jJ ^J>- J J-3 JjJ o-> LJ 1 C^>cJlJ C^L^_*JL^i 1 jJ 

(JLwojL *Lw&j _a ^oa J^_3 I j-lJ o j_-jJ 1 ^*Jo>- -P J-^ 2 -* Jjj-J j-a j-^oLg_Jlj j-~^>L3ljjJl ^j-a 

O' f, _ £. 

j -Ig Jli ^*cj J 1 JojLJJ o-> LJ 1 lJ_& ^JL3 L 9j-9j C J_oo>s03 f- L_o M 1 ^*_ 1 L>- J_*o J_^*> jJ 1 

oJ-^3 C L^_3 4oiJ 1 Jjjjljj ji-J 1 ^3 j J 1 J JL Jj_g_> C3 *])Lj J U 1 oj-A Jj° 

f. f. f, 

J j^2o t ^ J j t J M 1 UagxJ 3 LJLP *^J j j)lg"l 1 J J^2j L) ^3 4^^oJj 4 ^LaP 4-^£- 

^j_vvO>- 1 ^^3 ^g-g-3 LgJ^>s_v? C-JLo jJ J_) _ 4 _A^Jj>sJJ 4_A3 1 joj j-^ J ^JJ^ J J L]g_>- j jJajJ 1 

4j Lo ,jL^*-*> L»J _ LJxojlo Lg_£-jij ^joj jJ'Ul M a 5M>J 1 J»JJ>so3 Jv2i L^o M L>- 

f, 

JgjJ_<>o>- U-S - LgjJLolg»- ^J_£- Jo>o>50 J>o|^ ^^g^_s^2_J 1 Jo^j LJ ^Jo*_a M-3 i dJ Lg_>- OwLp 

^ £• 

. JJ J^J 1 J L>- M 1 

^3 ^o_v2-J 1 ^IJlooI j 1 3jO>-j_) J jJL) L^_) 1 4_^_ g- ^IgrJMl La 1 J 

^j-a L)^_L*_>eo L-A^j t 1 4_Jjg^j_LJ 1 4_A3 l^j-a t 4JL) 1 Ls^Jj>c-a 

J! J joiL3 t ^j_L>J 1 ^3 J»-SJ>J 1 J jojJo JLJLj L^_a!j_*ol M-J^ J»_SJ>J L ^JoJ^ 
^ J M JjLwa 1 4_^_Jo 4jjo jjg C^joM-L Jl oj_A t J-L>- ^J-*L 1 J OjJjJl J^Da-a 4 JM 1 J j_SJ 

1 ? -I? 

£_J 1 j-A J ^ ^ JM 1 5y>-j ^Aj LJ 1 ^3 j-jJ 1 3 ^>- jj 

jjj j-JJ 5 jjii Lla J»JL>J 1 L) 1 ^*-Ljj i L^j ^JoJl ^>J^- M J>JL>J 1 ^>1 j-*j1 L)1 ^»-Lj 

J_A 3 j_o2JjjJ 1 jJj J t J LvoM 1 JJ C-JJa_*jJ 5 jjt 1 LlaJ 1 J^-SM>J 1 4_J_£- M jJ J t Jb 1 jJg- 
L/ ^ww-Kj 4_Lo>5j o 3 LJ jL j ^jjjjl J^j ^Jl j jJajJ 1 Jj jJao Lgo ^3 jj 1 C3 Lg_>J 1 

! 


j_aj J Ls _ 

.^Ul ^ 

a^U ^ ^ - ^j^>ci]| A^bJl ^y> L^J JjJj M lg->j5 - 

Lo ^ j_>- j j J L>- ^ _ Jp U^J 1 j-^=J L5 A-ta V 1 Ai 15 

♦♦ 

. dSddJ iLli ^p j did- ji l^JutAo ddaJl (3 

d-^dL oUVl dLU aAp_ 

♦V ♦ . ♦ p - ♦ \ 

15 Jw;j J5 L5J idsld* d ^kJ 

♦♦ 

. CJ UajcoJ 1 

♦♦ 

LS^ J^ cT^ 3 A>=^>c^ CJl5 jJj - 

1 ^l&>-\j jl iaJ? l5 ^_3 ^LJLj Jilji IfH 

♦* ♦♦ ^ 

! i^jd i^u dds ^ d! 

£, P 

AjjJaJl oldl J-r-“ Cr° d - 

djljoLSsJl Jj_L>- *L<_S5 4 _oLv 2-3 Cdli j_L>c _>3 

♦♦ 

oLJjf ^515 JpL^.jl j- : ^Jl jL j! jil IJla j t ^L^Jl 

. Aj jiall 1 i 4 jj 

L^_ajJ jr° (5^ e>“^ Wr 3 - 

1 j_>3 1 L^Jwo oJijliJ 1 ^^-Lp ^ ■ >s-iJ 1 j Lf^Lol <oLp! j 

^Lwo-L^J 1 Aj jJajJ 1 A JL *^2 L^J>_P ^j 2 _Xj 5s |j_&j L jjd>dL**vwa 

** 

. IgJlSjl jIjlaa] 


Jl cf~i ddkl J5 jl J>\j*\ Js. idli _ 

t • p 

. jS< djJ5 ojj&J j*-*P oJ^P-J <LaLuI oJj>-j 

Jl oL“J iLli d>_ 

♦*d ♦ P ♦ ->♦* 

.d,>dl oL ‘^1 dli _ 5 _ 

jLJjSM djdaJ 
d^kjj tididi 

h J^j < - t cr i 
♦♦ 

o^JucuJl jlj5V 1 

15 i _ r k^j oVUidtfl J5 L5; :iklk-o d^d 
♦♦ 

. Cj Liajc<aJ 1 

♦♦ 

.<Ju Jl oL*^ du d> _ 

•♦V ♦ p ♦ ->♦* 

^-^0 ^_JlJ 1 4_) j\ 2_J 

♦♦ 


)..2Ludat£ ^2 Me. 



JwwoJ L» 9 . -^wJa J I *Jl*J I (( , Jt> aj > Li o li )) *U_JLj 

' ♦ ♦ ♦♦♦♦-✓ ♦♦ ♦ ^ O' O ♦ ^ ♦♦ ♦ ♦♦ 

lj JLOJlj oLJLj 

^_L>c_J jj!j>x-i I wL^_s c I I wL^_j 1 (J L<>-P 1 

iJLL&j (. bwoJ I 0 iSCoJ I A*^z 2 )J ^ 2 jc\j ( ^y> <. 

♦♦ 

wL>- ^^Jlp iJOj illi j\ IJ4J jQi V 1 jlSOJl ^ ctaU^j 

♦♦ 

(.jjJ^U^j M ^ji i5Llaj» : ^Jji 

ii O ^-J^ w\_>c_j (. ^ L>- jJ I |Jw& 1?-^^ ( f^_0 j-A-*-* 

^Oxj liL^j <• wi ^ 1 Lj 

♦♦ 

a cr" «V>c_biJ I ^_3 

iili : JLli . . ! iJj^ : JU . . ! ?lJ_u<s : JLli 


. . ill: 


Ui : JIS ... !°V 


H?hU 


Vannevar Bush (1990). Endless Horizons. Public Affairs Paper, Washington. Ch. 17: The O) 
Builder. Via: John D. Barrow. Impossibility: the limits of science and the science of limits. 

Oxford university Press, p. 60. 


<■ 1 L> L> j_& 1 1? I -oJ ' oJj>-*!)LoJ| dj 

£, 

tiid-kj d-& dj-dJdu ^ L>- jJ \ ^3 d j-Jiwo-) ^)- J i-^ didjl d j-fc-"*-* 
ji uT^J C *U-UJl ^JLU JjJJ^j 

*y i ( t '"^’ j *y^ t SwLp ul] i d^wjo oj^-j ijj>- ij^ij ni t (j l> 

dr° (*-& ^ ^ ^ ij. <• 

£, 

^d L*J I 4 J j IjJo do 4_rf2_dd>- (1) j^Jbo N 1 C ^j_j wL>c_L<jJ I did) J I 

<-JL^/2 j M J {+. £ ) J^d-j Vj t (J'yjJL^'Vl c-i j_v? *)I j c ^-w-k 

! ((^iJ^JD) 

«i^|)) du* «a1j ^i,)) Jlp d>JuJl dDS (yO Lgi 

li_& 4j2^*i$j id/dL-d A>- j c-3 d I dj^ !(^jJjU)J 4j I 3 jJ>c^J 

wij ijl*_! odo-j^yi d^dj>cJw<>j 1 ^jj2-3j-)j t <u I [j>t~&j d *y jjl^o * y \ 
^ (_) ^ -> l a_j ^ ^ ^c_ d) l ^ - - 1 . 1 Ls ^ ^ ^ww ^Gwow 1 

MiyyJd LgjLdJ dLSdd ^wLp ^0 4 JJ 2 LJI oJjCdJl dljd^yi ijiio 

:>ap iii j-a j-»taT J^LJI ^IjjJl 

^jp aSjJcJ (J J I ® • (J 0$ -OC^aJ ! (j I jS 5! I 4j jJaj t j^ s ^ ^ j^»-U 

♦♦ 

iijwU (1) 1 Lv2j I I *• i J ^ GIp-wvwJ Lg_J 1 4jJ I ydJ i l) I J-S” d! I 


!° ) «UI J S'I o~J _ aSjJI c^i jl _ LgJl 

0^ J^J 

$ cp~ * cijLjIj I Uj lili^Jl *w0 

ij-^ Oji 


1 j ^ d> jido 4_dL*-Loj 

Jlo wL>c-L<jJ I d 1 Nl t lj>cJ I 

dU (J d \ did j-i J J J-I 2 . 


(^) 


Douglas Adams. The Hitchhiker’s Guide to the Galaxy, p. 505. 


*LSMMl JL>- 1 JjJL dJJi j L ^ij Ml . .M» 

♦♦ ♦♦ ♦♦ 

p £, 

^_Lp lLIjjwLs Li I ! i j^sjj I wL>- M 4 J L^o j 

(T^x; J^iJL ^LjI J4* Ljhlib 6 Lj)M 

iLi 5l :5J%‘ cJkii viLUjI LI uhl ,^j Lb- 1 j Ll> 

♦♦ ♦ ♦♦ ♦♦£" £• ♦ X^ X^ ♦♦ ♦♦ 

♦♦ 

J J^>r ^2 1 I jl J <■ I jL>c_4jMI) M ^j> 5 Jfl 

ol jk\s\\ L) Ij c ( <j j +,h *J I j_^P L»*J I ^j_>5 oL^>cJl) 4_«j>- pLs_J»I 

M !^cj jj cLo I ! ^jLsXJul 4 _J^j j-jj < 0 ^^ J ^ > ° LI 4^jw«->cJ I 


L) I 


! (( ! jJ^sj L>j | dL L»j j 0 1 lLL^> 


w p. w 


jJoJl j Jl>JuJI ( j-o 4^jL 1^LLI iiM^Ll ^_5 ^p Jwb to I ^oj 


C_5"”*" 


JaJl 


t Super string theory JJjUJl jlJjMl kjj 1? : j 4j J*>L p : 

^^Jlp iJLJl ^^IjjJl « 4 _pjJ|)) ii*>L*Jl oJl& 01: y-o j 

♦♦ ♦♦ 

1 'y jiuJi j^ 



<(c -<_r' i ^-dj-^-' ,) ^jW^' :<U l^ ^D) • 

♦♦ ♦♦ ♦♦ ♦♦ 

uJ £, £, 

^>3 lLLLj ^o^vJ Lgj I (. l) ^LsJ I ^3 (J^ LgJ I j LlP L 

♦♦ ♦♦ 

( 5^1 L-L-Sll iolj^iJ! Jajj ^ L 4 J 1 c-jL 

♦♦ ♦♦ 

wvwJ lL_& C*L-OL>cJ|q 4_£^x sjl] I Q 4_J ajL I 4_) a ojJ I a Ll^ r g_SL! I 

diJ^ ^3 <*cj}ji>- j}j J 2 J jJ I Ij-A ^wb>o /^J oM I (_5^J t M !_ 

♦♦ 1 ♦♦ 

LlLv? j_j Lu I ^ Jw*-j LI LLv 2 _^ <. Ja_> jJ I lL_& ci^L^jj>c^j ^L^JMl 

^>3 ^LgjoMl ^L j-^-L I L ^ C (J^ 

! ! <i) ^tS' 'j± Lo^S” 


0) 


Stephen Bram. Letter to the economist, January 2006. 


jlS l) \ . «4_LiS c-^p JJ # 

CjLoJj 4j j^> tJJ 4jjUl JJ& 4*w<JJ I 4j jJiJ I ^ip jt-SJJ I ^3 wb>- J *)! I 

^3 _ *Lwvu2j L^oJJlL) ^ I _ ol j_P3 lLU^ ^i_P ^ L-J->J 1 

♦♦ ♦♦ 

i^UJl jlJjSfl J-i “-! J-t^j M L» JS" ^Asj 

Lj J_*jJ I 43 IS" J I ^_Pj t 4 j*_< 2_L> Lg_> 1 Lj& L^_J_P 

.ii^dl Jj^Js jjp Ua>Jl oLol J~«J N L^jl 

J 15 J I Jw*j 4^j 1 3 Li ! (( ! j > ^jJ} jj 'V j JjJ I Jl^Jl3 )) • 

4jp ^Loj C 4j Jsj 4j 1 J ajJ ll2J>cJ I lIjUIj 4j w>tJJ 4_Jj U I JLIu 

jLjj^I 4_j J_la_) (1) 1 L-P JJ 4*j IJ L j_JoLwoJl (< J_l_>cJ 1 *^JJ) ^y2j> J-i 

Jj y J 4_^*_U I J.P I ji j^xj J^ L>cJ c jJ . J I I Jjk 1^3 'V 4 j2j U I 
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♦♦ W ♦♦ ♦ ♦♦ ♦♦ L ,,-^ ♦♦ ♦ 

♦♦ 

^ j.j£ 4 ^-=r Cr° y~y^ ^ V45 -4oop o' iLa>^J! 

£, Vj £, 
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Reference: Melody Rose. Abortion: A documentary and reference guide. PI 06. 
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Reference: Swiss society of neonatology. Recommendations for the care of infants born 
at the limit of viability (gestational age 22-26 weeks). 
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Reference: Birkhead, T., & Pape, A. (1998). Female roles in sperm competition. In Sperm 
Competition and Sexual Selection (pp. 91-92). Academic Press. 
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Reference: HOLT WV, HERNANDEZ M, WARRELL L, SATAKE N. The long and 
the short of sperm selection in vitro and in vivo: swim-up techniques select for the longer 
and faster swimming mammalian sperm. J Evol Biol. 2010 Mar;23(3):598-608. 
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j_Jo Lwd I ddd lo do Ld I I y2 J—O 2 d I (jd3 d j-g -9 4_o? I ^L3 I ^J-P J t 0 dooa ^Jolo J 


(^) 


(T) 


y. 





oLSCJ j jJgjJ I c-JLS - jJ j 

y y*>UJl <J i jj i j_&> ^Tj *y «^ijVi» 

bL-S j c OwLo 4)1 bL2lb t jbJl ^ I Cj I ! joT L® ! o jj>-Sf I 
llLLbo ^JLo* JISj ^ ^dU j^lj 

^l£~Lj d-Jib LJ <j1 (jLdo L^ . A^'y >5 1 

fi) >^_yJ lib i^-Jl *_J> J l sj c [V o :^?] 

aLwJ^I 4_*_j j I 4JU I J_b )) ! jd^0 j_^_P 4)1 wL<_P (J IS j t[£ 

• (J-L>cJ I j_j bb (J Li (■ ^ol j bJ 1 j j_*_l 1 ! oJ-u 

bl i^JbJ <d ji jjblp j_}| Jlij <.! (T) «jl5Li 

*♦ 

! [v \ o^Li 4 L^J b£b bit cJu^ lb Lib 

^L>tjJ I ^^3 j_a (^bl lj ^ 

£,£,£, £• £, 

^ — Ls ^ Is c o^.^e_j ^ I wL I Lwvw^o l*^*^ ^«3 ^ w\j ^ ^y. a> L*^^ - 1 (_J I 

^-P jJ jJo (J j-v^ ^ I cii-L l) I j j-^-kJ ^Jb_j 4)1 ^£jb 

: «J jJ (j_o)_s IjTjo ^Lif^ : 4J j_i_y 

♦♦ 

<_^i y sjJy= (v-gJ yJ' oSl 

! ((/oT jb- bb 4)1 LgiL>- b^'yi l^J j_b 

1 ♦♦ 


L 





!p|j^ ^JuJl j o^jjj Oj-^jj coll^j ^sjJ I 

^j,^>>cJjl] I ^3 ^-.AijJl Jlij c J^>- o^Lww>j| ! ( 0 V 7-) jJ_*J I j+,0«>xj* ^3 LJ V I (J li 

*• ** *♦ ** 

:(TUi J-) 


(^) 

(Y) 





; 4 J jJL L*_j 41)1 ^wL>tJ wl3j 




ta! Jji4 sSp> <j^ll!l Jlii tjLSo «!^5)) 

IjjS >. Jb 


>< * > ✓V' * f l/i/> f f ^ * 9 ' 

i4 1 Ll—o 1>^^: cl^ o^ c>5 


£ 

> ^ 


> ^ f^tr" >h rtf ^ > r > r > ^ rf >i^r >> 4 >x . k 

J^l l^Ju ifij' ^yg <4 ^4 ^ ^ IlLc*J C-jL-jjj! (j\_J 



0 ^-^^JgJLwvuJ 'V ^ ^ > L) «. iL5 Li t [W !^_^>sJl] ^ 

^^5 j j-L?-il L> o c-jLwUI j15 1 4 J I j^~<±sj >- I j] j bLo l^-£-b>&j 

l) I ccJlj-^j'Vl wLp ^c,jjh +\ ' JaJwJ L ^0*^1 CjbjlSsJl 

^IwL^a ^-Lp I lwi_^ ^_1 _p ^ ^ p lwoJL>- L j c-jLjwLJ! ^L>c_j^I Ij_Lv2_j 

' P 

4j15Co| La*J o ^ j^)LbJ 4*)^/ I ^Jj>cJJ t jLoj'y I 

I jj L o I ^wL>cj o I L5 ! j-s^wJ I ^3 

^ <d 'y^' jJ y^=- l/ £ft ^ ^TyJl y> Sjjy 

y^" t_^l y’ lS^JI Jyh Jyr (*4 — „ eUjS/l y 

jLj <Lo J_P J_^J I I ^j-^J J-L^jl OjjJS oL-jLj <jy I 4 _oIwL>-j 

♦♦ 

o I I Li I (J L£^ 0 w\j>- *jb>J I ^^3 w\j>- I 4 L>- ^_L$ t ^_L>cJ I ^_p U^ 

*jbjo I (J li U5 4_^_^_i?_] ' ^j_o I jJ 4j^/ I 

p 

^-^5 ^_PwU ^wDl (1)1 4_>-^<Jsj L? - i lj Jj L ijJ I oljj>tJL) ^i3 - x3 t o^y j 

!?as jUo y] 4)1 jy 

OwJL) ^/2_) 4 _<wv2_j2J (J LLo (J I ^_s^2JLj IwLSs_^J 

t jj-kJl ^JaJ 1 jt-L’J I 4^LwvwLi] (JjJj j-jiLw<Jl J.UJI 


O) 


f- 1? w/ f, f, 

4j L) jJL M j t 5 0 ^ Ijl 4 J AjI j C \ I j3 jJt 1 a)^| I 0 I JlSC-A C^-^o jl y ( ) ) 

. j-jJ I j j*w>sJ I j-^ I ^-3 jJ(J *)! j C A^JaU A3 jL>- jl <J L?t3 I 
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J-UJ I 0 O I jJLs^vwoJ I j^j 2_) (J j Lc_j ^ LLS* 

/ol jjiCj o I ''J j l I j_j^Lwo cj jJ ! j^j ij j j 1? 1 1 Ij 

(. 4_; j j-ia-> 4_Lo*-P 4 _>c_C_j C*C jJ I ^j3 OjS^jj 4_jwLo 41)1 <C2_L>- 

♦♦ 

jjjjj l o} tita'yi o ji jjg-iii jSi ji 

♦♦ ♦♦ 

Jj I ^^_l23 oJj>C-oJj C ^jl jJL! I ( Jt^2_lJ I I jjo Cj j_JL1 I 

♦♦ ♦♦ ♦♦ 

Lw<J I jj_L>cJ I o b»*_o c_i o I ( Jl^cj*cj *y j-C LJ I J.UJ I 


! ! 


O) 


j^ ] c_r^° 


4_wOwl_P Lj jjg_j OwL>c_C^o ^j>- N I (. o L>J I L jJa_j jJ L<C-o 

♦♦ 

L^J I j_>- 1 1 Losj |j <. Llu2j L^_i>c_v^ cccj j I ^SCo-j *y C 

Cj IwL& LcJ I ^_JL SsJ I ^P I j C L^_v2jCj La ^Lp ‘‘■—'LL N 1 

♦♦ ♦♦ 

p P 

l) I I jCi 1 ^_Lp C^sJ IS J l ^ J j V I I ^j&JSZS <0 j-s^ j-oJ i 

IL-& ^ Ip ^JlL^ t JjJ L>cJ I N 4 ^j I jjJ I 4 J. ^ 2 j 1 ^ 4j Lie] I 

^ ** 

cj ^ yue^^yi oisG LLis L^j ni j 


cjIwL&LJco ^ jleJL ^s_Lcl> Lj j_1Lj Lg_) I Lo-S" c cj 1 j-ocLlj 

LS t (Y Cu LJa M ( ^LJi *jA ^jUl OUC JLp ^UJI 

♦♦ ♦♦ 

^ p 

^ _ 4_^L_p Lj j-^2j ojLcpL ICiwLoj o| — j j-LeJ I Li ^Co ^j-L LiJ^ 

!^ op. (J a ljl*A l>! Ml 
j jSL j tLJ^yjJlj cj j^iSl ^^-l23 j-cLwoJl ^L>cJ I Lj-S^j IwiSL^j 


^ ^_C I ' j <i^? 1 1 i I oj_A Ij jLSCj j L wJ j ^ 2 ~' L 

. LaP*j Lo -3 T *\A A>sj C? C Cv? L*J I jl^ t Aj j ^>sJ \ ^3 OajcClj 4^<>-p>sJ \ 

. I CjjJ I I _L& jjj ( ! . . aj L 2-*) J ^Co ; J&J I 


(^) 


(T) 


£-jL aJj < -° ) V^’ 

1 ^ip c_5^^ ^tAp a 0 I 3 iwisc^j t j jJaij i 

♦♦ 

P Lj I JLLP ^ UiJLP M I ^ L^JlP JL<>JL*_j M ^LjJs> J j-« I * j_JijJ 1 J 
^Jl_ ^3 j-J) ( j^? j «,<g j j-&ljA ^jUJ t wU>j> 5^3 

’«^jt 


(T) 


AjJJsP <. 4^w*Ja3 4 »^<Ap 4jlJL>“ <Aj Ij2j a AA? Juw\J 1 I 0 o^sj jJ a 

♦♦♦♦♦♦♦ ♦♦>«✓ ♦♦ L , ^ ♦♦ L ^v ^y +* ^ 

♦♦ 

<• VT- 51 0 ^ «_^ (*~^' 0^ L5*^' f^d 

^p jAJ I ( ^JAjJI 2j oA 4_Ll^ I 4*Ap A A jjc^ L) 4j I ^A*J I 

AAA JlLoj c j Ja jJ 1 ^s3JJ wLp 4^jJaJ 1 A^jJl ^4Ju A oLAj ^3 ( J^->o 

♦♦ ♦♦ 

JjJj i[H : c p] 4@) ll& >jV~ i^UJaJjJ 

• /? 1 j_ 5-^-2 c [Y • : 4_j,UJl] ^^^1 Jb^ • (_^^-* J 

JlS j l J_SAbJ I <jj jA c^vwJ j A>r ]a *a* a fjJzj V I o L> ^ljA? Sj *y ^ 


. £, 

(j-° bboAJlj c 0“° cT“*~^ j ir ^ 2 -^ ' (J“^ 

( J^>J V I ( JlSAA 4_^P 1 1 *,£> 1 1 j A>3 ^ I j^j I 4 J ^ Jj 1 1 jt-LxJ I 

\^}\ ^Ap ‘hjJ L^J^' ^ ^ 


l** f. f> 

ij I ~^b" bJ I ® . J jjjj aj>- j^J I j jJ0.1l L ^jJj Li] I ^ > j-^> j ^ 

*♦ 

t J j)lg"l I jJj>- 4 J ^ jJ I 4^*Ja3 Cb-^wJ — j j)lg"l I 4j jJaj 4j^ I f^Cj \ _ V I 0 j_& 

A3 I y>- J (( jJ C-> I I J^23 I j jjg.ll L> <J j^J I j^Lxjj t LA*-! b-sb-*-J jj 1 jj brJ>- j^o 

LoJ I AjbbjjJ I 0 boo j_ Cg 1 j^voUl 1 Jw23 1 j jJalJ I (j 1 ! aJ j3 j t [ ^ A ^ ! j jJg.ll I 

^jj l>sJ 1 SwL>-j jjibji j^ijj 1 (j jSo 0 1 (j isbi^y 1 l ^3 t 'y 1 

J^Sfl V 

AjJ_bb>-j 4 _w^*y_o^y 1 bbjJl AjJ_^b>- ^3 bb_w<w>sJl aJ Lo jJ I l j_^>sJ 1 

To _r*i ^<J I u bS^J I j b C Ajwb>g>s^>J I 


O) 


4_JO 


(T) 


* *A 


<_^i Li^aJ ISI bJl ^ 

£, 

4-J X y^^—) X 1 la < m a 1 Ij «. ila w. a 1 I p 1 i_^QwJ X *j_3 C ✓»— ar la * .*■> J* k ■» m ) 
^JJL> wL3 y L J j>- wLLP LgJwO * j-oJ I c_j2_4j *)L$ ^_>5_>cJ I 4_^,A,la-P ^^JlSs-JL) \ 

. ^L ^3 ^tXJ I L -Q- ^ -Q- A««»^QwO ^yj I ^ I ^^ *m*.*J yy£* 1 L- «. la. P I 

y*yJ'j j-J' o- 0 W^y” (_5^ 'j-*-<^rl dUi5j» 

*y I j_SCJ I j j^w^Jlj I o I 4 _J_p JwLjj ! j L5 t o j_SCJ I JJLo 

£ 

(_y <_y~'_y sir* cr'- 4 ' '-S-’Jj-^'J L^pjJis 

♦♦ ♦♦ ♦♦ ^1 - 

! 4_Ja_P I (J Li jv-j ^ <. > I Jl^3 l 3 I ^-Lp Ju Jj>-J CJ J 

jl t Jj-iuJlj Jj-i^Jl ^^o-Lp ^ J^-W (*M dr° 

♦♦ ♦♦ . i 

^ ibVl JjL- aij cS^Jl JSLi ^jVl 

J^5I j|_ iJUL> L/LjI JlJL*JI 4_^_>- j_y> J ^ dJJi ^^-Lp LJ*}L3*y! 

i3W I Uj^ • L*_j j_s Lo-S” j_jJjl^vw<JI j_a ^lj_5^ v yi 

<L>- j ^^J-P j-jL~J jjj J_li 4 ^Jlp j C [V : dLLJl] ^ JL^ll 

j' L ^>. A X 1 I \q \ A* A^T \s aWW 0 

yr ^]g^! 1 t L^J clr° jLSsJ L^kLa 

v »> - ♦♦ ♦♦ 

UJ s? ^ 

L^j jS^jj <. <kjjjs ^Jl^-Ssj Li o jS Ij^j Ljlp Lj j «. 5j j La ^3 JaJL^j j I 

♦♦ 

jj $, 

^_Lp jy^X-i A . j ^ ^ g - * >q o ^ --wwwOw] L)L5 LJ o j^S' 4_L^Ip Loj 

o j-^3 Lo j (. ((^JL?<J 4ju I J llp jt-L^J I j t L^jLg_>“ L^_ >t 1? a^j 

L)Li c (< jy ;::, J ^ i J jS* J j-^Lj J 1 ^-Lv2-j 1 

c 4^^sio Lo^ ^ j ^ ^ c_5^ 'y i o 'y ^yg-^y i j ja^y i <j lp 


(T W^o jUl 


j^J-j jS j- 1 ' (J^~ ^ ® j-s^ L>- 4_o j3 oj -&j 

^p UScJ ^Jl ikS/lS iLjc ^ISI JJjJI ^i> ^ >JJ i^UJl 

!4jU Uj jl^Jl t _ 5 U JJJl 

j-* ^JJI JkJl jl5 jU *J± ^ ii JUwJl U 
♦♦ ♦♦ ♦♦ ♦♦ 

^i-P I O ji I^J jJ L 4 J 4j*>\»P LqwO ^jj I ^Ij 

♦♦ ** 

, p 

Jjj ^^aJl ^ O^JI Oijjj 4)1 i-jUS" ^ (Jj \ 

♦♦ ♦♦ 1 

0 J-ft ^i-P ^-P j-XJ 1 ^jJaJ I |j_& d) j (J jJL c ^ I jJ L> (J jJL) \ Sy* 1 

♦♦ ♦♦ ♦* 

olj 4 j Jj>-I *LJo <j\ jLj>xJLj Pw^JU c Loc^L? LjJ^ ^_dJL>- j! ! 1 

•^>-' 0|j J-*- 8 ^ _/ <jl ^ jlj t a 5 f-Li 

w | 

41)1 (J j-^oj (Jl 4 JLI 4 j t ^Lwl-P j^sj! OwLwjLo 4j Xj>- ^ I (j I5s3 4j 

♦♦ 

p p 

I-L& cx-xJ L>- ^x) I 4_j ^_>sxJ 1 ^c_j Ixj ^ j L^ I j ^j-p ^ Lp 

4-?-jjJl : <_$) -XX' o* cr6^' •X i <_^ XJSj 

j o^ki liLiJl J* jl Jj*} )) ! (J Ltfi C 

4 * 

dJJS jjLyj lili ^jlij jJl 

0 Lo ii L>C_^0 L>r ^2 1 I ^y2-^J (J J_P LJj t(jf-L^vwO oljj) 

. (jv-L^ 3 oljj) (Jj^Jl ( /^p t aA^J I wLojLLo 

j_^ 3 wL-tf-S c ^Jlj>c_l] I j_a_j Lj ^Vj_P I CX— JwL>- JJUI5 ^JUxo J 

♦♦ 

(1) j_L_*_j2_j 1w<»wP (J C ^JlJ>cJJ 1 (j ^^>c_j2_Lj A ^_1_P 4Jl) I (J J-^OJ 
^J lj j i^J ^ Lo)) ! (J 1x3 1 

I ♦♦ 4* 


4JL0 y ajLS" js jj jl c ij-kj ^5o 4) 1 Jj_^ j j| Jj >- 1 ; Jj-^d j ( ) ) 

. ll>- j Cj LS" 4 j L>e_s/? I (_5 ^J 


I jj^U c «^UaJ I jJLxi; : id jj J>j «l^ jl£) t 

^ * tf * J (jUS* Jp • J L^3 t L^2 -wJ> j_^oJl] I ^ ^ ^ j— ’ 

(SI j-Sn-5j j-^-^ ^ tilt L*Jl ^li 0 jn\*/aAj 

+* «♦ 

<0)1 ^jJLp . jJlS'I jJ ^li 4<u I jjJxi [ «i)l 

^4 jV“ ^ (TJ^-J ^ 4} (^ Kp-L~» oljj) 

^1 ^jJ I <L>c-v^ ^^Lp ( ^.Lp JJjJ ^^*JLLxJ 1 i) ^jj *X*j OwL>-l j o <L w>3 

£, 

^_Lp o Jws^uLoJ L> ^ j_*_j i ^ 4*5* j-> -J ^-^■ J V ^ ^-JLLl) I ii jJo 

! 41 pU^“ j ii jbdl 

#g djAj N U^ jl 4)1 c^llS ^ L ^i jlS jlj 

♦♦ ♦♦ ♦♦ 

t_^4kJl li_£j 4 _J.p ^^Jlj <u ^Ml L>_« jl <ul^j 

♦♦ 

ijJaj J-w*Jl b'i ‘<0 i^l J >. P Nj Uj J-^iJ t^jP^lJl 

♦♦ 

JJaJl J&JL J^P«Jl Lo capLjV AjL= J^s\ JJ-^' 

♦♦ ' ♦♦ 

UJ £_. 

|jj& Cj IS* Lo l)I ^i-P *1 L LijJLo i I I 

♦♦ ♦♦ 

£ 

! j j-s^ 41^3 £-i ^ 4 .U. 1 ?.! I 4 ^P I j ^ I <CjL^ 




41 Jj-aj #| ^-J! ^"1 (^Dl J->-^' 4JJi Jllaj 
j *4 J jaj J-=TjJI -> 4 <i ill (_^ 4 ' (i ^- 1 

0 ^ 4_«_) lj 0 ^ (m VM. I ^^JLP ^ I ^ I 0 1—^ wL_3 (m I 

♦♦ 

4)1 3^ ■■% ^1 <4 JUi oul^l ^ LjJI 4 UL* 

♦♦ ♦♦ 

Ij-J oUL^i t ^1 j-t-> 

♦♦ 

!(<Op 


p p 


LlU ^LLjo 4^3 I 1 c)i Jj>o ci^wL>cJl IwL^ 


y? L>wJ jJfc I y S I j c iLU I j c-J LlSLJ I ^3 3 j I j 

♦♦ ♦♦ ♦♦ 

» : $M cl Lo-S" t^ljjJlj pIjJI 


^SMj oLSMj jlSiSM jl^j 


v <r 


LlaLa 


1 v Li 4-*i U L^~aj ^ ‘4^ 'ii l y>-^-~-i ' 

♦♦ ♦♦ ♦♦ 

C-jLL >0 yL^3 L 0 J-O L> j L.P LL) I 4_.<*-A 0 ^3 J C Jj>c_^J I (J y3 ^^wUL^vJ 

♦♦ 

LqJ j I l J^jLlqJ I (J^3 ^wL^J j! c Jlp LLJ I ^olJ i— &*.*,<£> 1 jlS’ pLLs^JI 

* {- (- 

4-^3^! ^3 ciD^ l)^_S\j U5 4^3 ^>xJu cl) 1 4_3 ^3 

£. £, 

4_x ^JaJ I cj j-*3 ^ J-*J cl) j-S\j w\3 La j_*j Lj ^wLp cl)li L 4_^v»> cJ I p I j3 ^ I j 

£, 

1) Li t 0 jj I <j l */? * 9 I ya ^Lq*j (S ^ L<>J 1) jS\j J t*1 jjJl dUJJ 
j <u jjJl pLkJl jL5 -U J,_JL *\ jjJl o.Ul IS! i^kJl 

* * * \ 'J * * ^ * 


! 0 ) «J^I dUS 


J^wv-*J I cl) \ J^s4? ^ 4_3 (( 4 JL^o I ^ Cl^-j Jl>- cl) 1 3 J >3 x>. 1 Li 

jJ I J L^O Lo_L3 C Jo- I JlS ^3 *lj jJ I IJwA ^_j2j 4_jS? t^LLji 

W f, f, ^ s 

<^_L*_J IL_Aj L J^v^J I 4Jo Lj2_^vU 4_>L>-1 4_^>- *)! £-ljjJl <13 1 (J J-^°J 
Los-Ls L 4 JL 2 -O ^5Ll1w<jJ I Jj>- jJ I IJlA *\JlSj y> Ju*^c*J I cl) \ ! 

^Lpj 4 ^>-l ^LL^ 

♦♦ 

)) ! <J yD J^v^J L» VI > 

♦♦ 

L 0 J 23 ( j-dLJ| 3^1 ^3 cl)jlli^J 1 Juwv^J I ^LLX< Jw^ I ciJJjj c1)LSs3 

♦♦ 

J-2^ 3 ol jr>- H^r Cr* V^' J> 

♦♦ ♦♦ ♦♦ 

c V -| s-ljjJl jl JJ J^cu^j 015 J-s-jJl ‘V 1 -' 


.A A>sjj^? c Jul jiJl aJ Ip jb f-lwlJl l ^_oj) I ^jj I (^) 


^3 oliw- l L^wL>- 


2_*_) 'V \ l)1 lLLjo 

♦♦ 

! p LLbJ 1 i^jA> =j 4-*-> 1 jJ 1 o j-<>J 1 


j|fe cIk^ c i^j ^ J^“j-ii i^ bi wL^LiJij 

<_ ^-Lp L^j ^J-^_p ll?.^- 1 L> 



u/ £, 

4»«. Jlj ^Pj-slJl 4-Lb jlSj 4-LJL^ 4 jI 4jJs> ^ip 

♦♦ 

^ £, £, 

0 ] Lj P lw>2— »*vw<— . 1 ^ 0 t.) 1 J ^ 

dlb 0 j-o-) J (. dJ I J^o 4»>c-jL 1 4 J ^^/2Jo (j|j — ' ® j-° 

(_r^ L5^i ^j-G-L jrG-Jl ^ £*'j-^' t_^ 

^ £, £ £ £■ 
Lj Ij I oL& (j ^_S\j (1) 1 -i? j-Gu Lg_> iji^-L oi ^ tAjji'yi 

dlj/jJl 4_«_<_1^_1 1 y *,)& * 1 1 OwL^j IjJlwoj Iji-^-L jl 

Owl^J I jl jb\J ^ £ 1 J <• lwL)Jj>Cj ^ ^LLLl ^Lp 

- Lj/^l °L& p-fr*-* ^ bl - ^ J - * ^ u-^J ^Lj^SM 


<.^L>y>z jJ 4-jJaJ 1 L^jJl ^^Jlp ISUjLpI jJJ^J L Lj 3 l$J 

^ 4_)j^_>Jl obL^Jl ^ iilb jl ^jJl^JIj 

ji Jj-> U^Jl £j"*j L> U-5 ^ <.4Juwb>Jl 1 &jj-s^> 

! bL^ ^j-L>cJ 1 cjLL^JI ^ yy* ^ ^j-LwvjLl d)l dlb 

♦♦ 

i_y cs^ 2 "^ Cxrt (^jb^l °JJ-^ dr° °JJ-^ clowL>iJl IwL^_5 
♦♦ ♦♦ 

Jjl Jl ^^J^l 4-£J- ^^sJaJI (J^Jlj ^J-iJl 

^3 4JwP C)j^_Sbvvw<iJ 1 1— > 1 ^£-l_P 3 jj >3 -o. 1 1 

♦♦ 

(1)1 Ow<Jl Pj (^-o) L y2s^Li\ OJb* jj dill (.^..Lil jtJuJl 

lLLjJ cbj jj !^L& bb i ^y 2 -^ ^ ^ JjLoj 1 lLL b>J ^LLj^ ^J^v^Jl 

♦♦ 

J^lj 5^ J^JI oJl jhS tdLuLi^ \ 1 a jl GU lit 


|jjk jl 1~ULp iLt lLLjJ ojjj I c jJ 


(Oi 


d*Ji dr 4 <d^' y od dr 4 y>j .♦ *♦ 

** ' *» Hi - ** 

0 1 Jj>- 'y ^-wJ j l dy I ^oJ I dj Ido I i, -> d 1 lLU-3 l cii-H->- 

♦♦ 

£, 

^LLd ^>2 j ^ Lp dJjd jj>dd JjcdJ o 1 dU t ciU^ lLL-Lp j-Sd-> 

♦♦ 

dD 41)1 j-wO jJj Coloj dLl^ Lxj 4jL j-U 0-*»^xJ I jlS Loo J L I 

♦♦ 

dJaj ^jJJaJLwo 1 dUdJ Ud ^iJLoJ I 4oL L> 

l^lidJl ^]j_ 

jt_L*J I ^j^o Lod^ ^jdJ I ^o ^*Ja3 ^o^jLxo l)I Lo I 
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ci-US ^jtal l^LiwU^'yi ApLo^- L> jt-Ss-Lo LjI l^-> ^p tJj-v^jJl ^Jp 

L>c_v2 3 j_>- j I (J j I ^-_ toljlJwoJl d^-L<2_) I L ^Js 1? ^ -o ^ Iw^JL^ Lj 

! ^ Lg_o 3 l£ j^-> ^ c 3 ^XJwoJ I L^ J li jJa_lL> o ^ t ^jwLJ^> jj 

^Lws^ o 4_> ^_*J I (J^ I 'V lj I j !^jL^ 4j 1 ^_L*_> L^j-SsJ 

t^^SM iiJ 9J ^ JJ JyL> ^ J-’U 

(3 j-ljaJ o*j j_oJ I J 4_o-JL->cJ I ^ jJj t j-jLlaJ I Cj I 'jJULj <Co j_p ^_L? 

*A3i O-Jl Lo aj t j--j>cJ I j_JUwJ Cj li jJ^J 1 <. i 3^1 

♦♦ ' ♦♦ 

4jUl j j jlL) I I3j& 4_*_^_L? JP t 4_ljLw*> ^ I <=L 3_P ^jl j_1j ^Jl>- (. 4JLo 

^j_o 4 JoL*_^ 2>JLSjj L 4_Jj>J 1 oJ_& JS Jukj toljw\j>-j 

SytLJl ^jJl f-5 ‘ ( <!?LL (*J» J 

4»j Li J s- J ./? 1 1 o ^_j L 4_j Li j-P ji ^ Lj . . 5 j-B LJ I 

♦♦ 

HJLJ l^p ! ! l^>- jL- 

♦♦ 

£, 

di-L) ^P ^ ® 3>cJ I 4^SJ ^p d^»> t-J I ^wLo i. J L>c-v/? 'y I (_5^ 

♦♦ 

L^LjIj tLjlj^>- ^ jJ-LsIj t L^_Jl ^lT LS zl\ <5j->-Vl ?-jjJl 

♦♦ ♦♦ ^ ■- 
^ p 

iJj-^Jlj ^>^-5 j.^'yi ! ! j j Jj>tj c ^ j_SOJ I L^SjLilj c I j_>o 

.* ** 

I IjuL^ ! a j^j^o ! a j-g-^ • . lij I 

->y* 

jv^ks-l jJj tL^jJl jj^fJl J-A ^Ll LjjjI j} ^>\ jL 


Y TV 
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j I (. (C, y>- I jljJl j*— ^ l)I 

ilL^I ^X>- LS ^>-\ Ju ^ IjU 

IJL$_I oJU jl l5 Uu4 ■ ■ ■ «!ljj<_v? cJj Lo» t 

\ ^ c3L>jJ 

£, £, £, £, £, £, 

^Uj ^_Ujl J fcjJJ ^-Uj £_^_) I J (. 4 a. A -,^ J I ^ ^ 1 1 ^LS'I 

>\s\ i^\ <cS jp JlU Mj iLlJL JU M i jUJl v_-5JUl 

♦♦ 

£. £• £, £, 

*)! 1 j I Jj>o 1 j c j Ua^sXJ i wU-sio .^jlj <. 4 j2jLv^J I i 

^.LpIj c 4 3 i 1 1 jtwoJl ^ISI l j^J>z]\ ^ 

( jj3 4*1? jj>-"L Jl 3 I j tjlSo'yi (J j-li 5 Jb\j tc_^JjlJl cuL 

j-yO~y 4_JL> !^lLU^ y2^Sj Lo Loj C 4 A A */? 1 1 I ^LS'I t dl-J^ 

!?jJljJl o j-£0 aI JJip 4j>t^v/? aI 

’ ^ ' 

J^j lib o^~U JJ LJ JJ4 j Ja 

UbJ !!jUjJ UbJ !?^^jl J^-L, Ub 

iilSol I^Llpj l iijJj cii-LSs-j I L>c_>c^_jj <. cii-L3 L*-j L^-l j_o? 

!^4JlLo y j>c_^ 4j^y cLLl^j *juJu LLo^-s^ c^lU I ^jLuS” ! JUJl 

O' U * ♦♦ «♦ o ♦♦ ♦♦ *♦ 0> ** 

♦♦ 

I < h.S ! S <^xs>- jJ L cii-oa y I 0 jiajJ I O^L A (^5^ ^-JuS 

♦♦ 

ciLJl jJjlpI ! ! ol L Ij^Lp l^LgJJLo j o-Jaj oJJL<ol o^Ioj Lg»oL^ 

« ?- -> C?* - -> o « . ^ o - 

♦♦ 

V 3 LygJo ' JJ> “^r“J ‘UUl (“-'H 

!!dlsUo J JJilj !!^p ^U !-CSll 

♦♦ ♦♦ ♦♦ V » ^ 1 


YYA 


)duii UUwJl ^JbtOJ djlitJl 


^ ^ (^1 Cj-tcj ^jI-jjlJI J_ds3 4 J£L<jJ t((iS^J)) 0 JulC. ) 


4-LaILcj cLLjj^j-2 
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£, £ 

J jJ I 4»*SsJ J^3 ^ I *L>C_L<^wqJ I d4 I J-tfJ I ^3 3 jJ^>J I J U>dj I wL*J 

♦♦ 

3wLp ^li ^.43 toliJl 4^ I j_j I d3 *)\ 1 

♦♦ ♦♦ 

^t— & J-JJ lJL> c_^-^>5_) 4-S* I ^ Ld I -J I 3 wLp I 

Jj>- 0-Ls^?j ^ilj LjJw^o I ^IjlpI ^^3 0-s-vwJ 4 _LSwwqJIj 

♦♦ ♦♦ 

£. 

4_X>w ^JJ ^ ^ wL^O A_] L^WVwQsJ I ^| «J C L -H A1 >C-3 _ j^wX-J L ^ ww> >r_ 1 ((p-LjJI)) 
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J-' 


_ ♦♦ ♦ 

/2^J3 
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£, ^ 

j^-Lxw<jJlj 4 ^ojL>j>cJ! cjIjL^xJ I _pl ^ dUi JJ^ ^ *>Lai 

4_^o I jwL) *u5sj j^5 ^ I dJ I jJLl I d-^ IS JJl3 dJJJl! J t ^j-o jjjjJ I ^3 4»dl? jJ I 

♦♦ 

jUdj^M yL*)l 43 4 JjL>^ 5 ^3 C^jy>ddJl o ^2 >s^a) 

♦♦ 

dL>J^-l <v> ^.y <«dl Sjjia^J! J-«Ij-p J 4 ^' (c^- _ 


£. t*/ 

jL a jjJj>- L^_)| Jj-Ajj c 4 _Jdo ^j_P d^_>sJ I o j_A La I j_J LS" JlSLj ^ j -9 J jJtSds jL^ ( ) ) 

. ^LwwoJjJ I 4j>^sJl j ^wjtJ I £v>l*Jl Lj ISL 4j>- jd I jUJJI (j ^SL) 

Frankl VE. Man’s search for meaning: an introduction to logotherapy (I. Lasch, Trans.). 

Fourth edition. Beacon Press. P:84. 


http://www.theguardian.com/world/2013/feb/01/us-military-suicide-epidemic-veteran 


(Y) 


Lj j I i)\ cdbdjjJl oJ-^ jj \ ^y> jLS' jJj 

3-^r <>* 5-iL>jj d=r y> iUJNlj d~jd' SjiJl 

£, 

! *)! | I-L& • LdJ 1 OwLgJ dd>- j^"" 4 ^w*j I ^Lp ^ Lj t (_$ j^ 5 - ^ 

^_j jjjo 4 »j I cdbbJLl! cjj L i djLojIjjJl od_& ^_Lp £Ld 

L^«j 1 wtj d.^tj .j^ L>S»V^2-] 1 ^w d^^»0 1 1 wt»& (m ^ wO 

,. 4 ^ ^ 

^l] 1 Cd La *A*J I od_& ^j-o ^o J ji\j j l j b»cJd *}U j^S” I 4_v/? j^>a o jisJ ! 
♦♦ ♦♦ 

«(3*>UaJl)) J (CL-jUl ^LpL^-MI sL>J!» J «jLo)I1» lfs> ^Jl yUj 

uLp j I ^-JLx-kJ? )) ciXb cJUAjj l ^4»4jLwvJ| j L^ cJo^ I 

^^.U-p ^<k1p (Jij lj Ld& ^1 t (( <^j j-!l SwUi^Jl 

♦♦ ♦♦ ^ i - 

£, ^ P ^ 

^ L>cJ^/ 1 d 1 1 ^-) ^^cJLLqJ 1 5 1 j3 ^ I 4_^o I Jw*_) 4j| .^1 t ^j2-l?Jwa 

od_& L^J L>- j j_)Jj>dj cdbLJLlI c<j 3 Li JbJljj cjl^dj^/lj L?Loj! 

♦♦ 

! ^dUiS ^ I ! ! ^Ijlp j ^jJl ! ! L*w<(*J I 

O^J L . d 1 y^y\ Ula j I ^ww>^Jl 

♦♦ ♦♦ 

dw^-LJl (^J <*^L>J^! J-aI j-* 

oJ^^LaJ ()) 4^oJido O-sli IwlSOfc LAAj Jh]\ oJjfc (JjJwLo 2h 

♦♦ ♦ 1 


£, 

ciL j od_^ Lo jLSLdd^L American Atheists ((dj^i^jj-^^ 

p 

o UL:^Jl 4 _Lw*> I j^j d jwd>c_L<J I ^ j_d>J I ^U j w owLsi 5 ^l^Jl ^ I jJ I 
Military jJ I ij I 4_^*. j_^> oJ Li j 1 4^J jJl^J I 

bw JsJ (^ J ci Lf^i Religious Freedom Foundation (MRFF) 
d S ( Jb . . ^ULd! ^Lol ( /yu jiwod I S^liil 


http://rockbeyondbelief.com/wp-content/uploads/2013/07/TECOMO-5100.1.pdf 
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http://theweek.com/article/index/247830/the-us-military-has-a-problem-with-atheists#dis- ( T ) 
qus_thread 


iL>JN I jl I ^yJ \j C I 4_4j jjsJ I IjU-^aJLpI ^^JLi I 

4_j| j^>c_L<>J I jf tj LS j jyjj IJ-& p . . j Is >cj 1 c-J jSij-a 

MjUaAl Js. floijU lj>y> p 




^L-ji oi ii>J>i ^ly ^21 asCuJi ip 

♦♦ 

4 a 3 ciiJ^ ^3 ^L^LSCj ^JL?- ^ ^5s_j j^5 ^ I ^La_> cJ I ^_Lp j^pzSJL 

♦♦ ♦♦ 

^ ♦ £" £, 

c-’L^ljjJl J5 jj — ^j>sJj/l I j _ <Lwv2-*zJ I c j^-Sj ^JC- <_£ J 

Jl EJl^JI ^w. jl Jl tjili Jl i^jLJl 

oLajjUjj ^3 I toL->cJl ajL*J| ii j_*-o j»wLpj 

iJLliJ ^ dUS JS c jLJ)M 

?!aJL^ jjlpli jtJol liUi ! I jSO* 

4_^vo2jJ I 4_>r ^2 1 1 0 I jJL) (J L^>- o ^_Lp Li ^JL> I I^Lo 

1 ^lp ® (• 1 AJ Ij ^_SC>c_lj 1 • ^ Uj I 4JLwvU Ja^o jj 

43 *)L*J I \j^J>-J t U J jJaj J 1 djljwli ^QsJj C 4.j?.^->^oJ 1 4jG-J 

Lo j oLj>cJI 4jL^JL ^p jJ I L^jj>-!j toljJl (Jj^3j l 

♦♦ 

£, 

jl^_JijL^I j o L*J L> ^S ' jJ I i)\ sS yj djL^lj3 S~wLlp ( J^qw*J 

wLa3 *y < o i i ^ i ^^5 o^v^^yi 4 j iij ^ Lp o*^c^j 


! dj> L>sJ V I ojjfc ( j^0 0iUj 0 j_& 

- Kafka, G. J. & Kozma A. The construct validity of RyfFs Scales of PsychologicalWell- 
Being (SPWB) and their relationship to measures of subjective well-being. Social Indica- 
tors Research 2002, 57: 171-190. 

- Keyes CL. The structure of psychological well-being revisited. Journal of Personality 
and Social Psychology 1995; 69: 719-727. 

- Zika S. & Chamberlain K. On the relation between meaning in life and psychological 
well-being. British Journal of Psychology 1992; 83: 133-145. 
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Lc- J SJlji ysLj>- L> 

' I yS* 0 LwvO ^ I CL->c_j ^ 4-> LlS* ^3 j jJL ^wJLw^J Lp , * • 


C-jLLlS'^Ij ^y LJ I ^y? ji yo JJ_£j oL^>cJ| ^3 ^_L*_.qJ ( lJLJLiS'I 

♦♦ 

^3 3l>J)/ I <r\ j~S J LgJ L^>“ J I^Lo ! ? jl^cJo'yij 

♦♦ 

jl oU-^oJ ^23 1 j jl (J I Jp^JJ ^j^3lj 4oL*Jl yS' (J I j_^vJ I J LJ 

jl o3j_v2-JLo (J^ ^ jl Aj LJ ^3 c_j 23 jJLo 

* " 

— £~> (*J ^L JW3 t / p-G' _/4 j bl« 

^ p 

_ LL/? ^JwL-J — oJ-^“*}Lj! L^ol ^*JJ 


>~ Ijl>Ju (j j-P3 jj ! V js>x^Sj *y 1 ^.SLlu lwi^>c-Lo I j^sj3j 0 

4*/ £, 

j-'LS’ (*-$-> 1 jjLAj-^ (*-fr^-® J'-* j-d^Jl ciliJjl j_« jUaj 5L^Jl 

Jrj !^ (r)(< J^ Lajj^»-j UjIj ^1 sL>Jl \jjsiy 

p Oi £, 

y 'J j t Lo *_$ jLl>c_j o I aJ t ^J l-*_<2_j Lq^3 j_>- aJ I jJLl*_j 


tLs^L?L ^L-*-o 1 oLv2_^Jl Ja^JJLwvU c I ^L-*_o oL^>5_U 

aJ_& I ^3 < J Lv^2_^J I 4 jl>1wv/?!j <. 'J La LojJl dJ_p gl-$ Ls^? j 

♦♦ 

Aj I cti-J ^3 J-&J C 4^3 L | CLo jig-./? Ij L aJ LJ dJ jL_*»d3 C A ^J2jj 

♦♦ 

5 0 A<>-^3 AU>-«3 jwL^j N l s, ^L>cJol bo 

♦♦ ^ ♦♦ ^ 
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! j^°J d^>s-J I I^La jJaj I 
- Ulmer A., Range L. M., Smith P. C. Purpose in life: A moderator of recovery from be- 
reavement. Omega 199 1 ;23(4): 279- 289. 

Frankl V. E. Man’s search for meaning (I. Lasch, Trans). Fourth edition (1992). Beacon 
Press. (Original work published 1946). 


Schopenhauer A. The World As Will and Idea (R.B. Haldane and J. Kemp Trans). Lon- 
don: George Routledge & Sons 1883; 3:390. 


L^J aj Ip Lo U A«X»-p j-* 3 L^vo V I ® ; j ^ jJj L>- j > ^ ^ 1 1 ^ j jJad I <J jJjj 

T$l 

^0 t «0 LJ I J L>- i JaJaAtJ I ^ Lfj Lwwj>- ^3 

. (( cj L^-d J I Ld j o jjj c L 1 j-«j>sJ I o atj? j 1 0 L>J I 
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(T) 

(r) 

(O 
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(. <uilg 1 J 3 9 1 C f^a^J 4_JjLo iJL) L>- 4_j (1) 1 

♦♦ ♦♦ ♦♦ ++^s ♦ ♦♦ >«✓ ♦♦♦♦♦♦♦♦ ♦♦ 

J-*j jji ^jjJl LfrLr^ Jja*JL **3-2 j bl 

O^^j] Jjl3 |jj>x-Lo L^j £-G2j I 4j L*J I Lo ! ?^3 

! 

♦♦ 

<Lx~kJlj ^^-Lp Ojjp-^ OwLp ^3 ^L>eJ^M 4_i^,vwL<2JLo c_i_ljL>-l J*3j 

♦♦ 

♦♦ ♦♦ 

<J UL I d L« *_ y2j jJ I I ^aLx?-- 1 j ! ? (( io l_o_L3 ?• UJ I )) ? I (t (_g *)\J 

^ Ijil^lj !?«dL"L^ 5jji ^ ^jjJP A J ^>!» d 

♦♦ ♦♦ 1 

Led odld) ^1 ^ j j ^ U Lj ^ )) 4 J 3 LiL> I 1 A ^ 

Aj.1 iiJsUJl da^; AtA^ J U«!boU* die* L*Jdl 

♦♦ 

! S 4.J j~a jJ I OjjjJ I ^3 dJ I j-J*. lXJ A I ^ P (. 3 I j 1? .yg ^ di-b J jbo 1 

♦♦ ^ ’ ♦♦ ^ 

£, p P , 

(*' ‘ L ~ A ^ ^ -kGv'j 4 ^ 2 i J^rd' t/ 

Aj Le>- 4^* O 1 ^w>- ^ 1 0 Lwj^f I *. 4 j ^ I jQ. Lj>- !^ ! ? 

♦♦ 

; l5T» A «iJuSn 
♦♦ \ ♦♦ 






^3 ^ L)3 ^ I wij>- 1 (J C d3 li ^Aj>- 'V I oJ-A j>5 O 1 j j ^ 

♦♦ 

^LowwJl ^3 ^2_j o I ^-w-p bU j» ! wLg-^iwo ^_Lp I 

jlj->Jlj ^bJl jl !?otAi jjj 0*>\i l3^ 

^ L^ 4 ♦ 1 La I I t^iLL^j c L*J I 1-La ^3 a a $ 1 ■ ^ ~~ *> jL^j'yij 

u^ij j^oL5\Jl t j^->- j jL^Jj b| aaJj>J| ^ j 

I ! j3 pLJI ^3 JsJLoj (J^j ! j I 

♦♦ 

li_Aj IjLa «_w,I l^5LL. 

♦♦ ^1 - ♦♦ 


^Ul ^ 


Simpson G.G. Tempo and Mode in Evolution. New York, Columbia University 
Press. 1949: 344-345. 
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jaJl jUUNl 
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P (*/ 

liJ^" ^'j-^ 

♦♦ « ** 

L)*Li ^^Jlp oL j ^*_^ Li t L) *Li L) *Li Jj ^ !obu-^j lj !oLL* 

<jj ^ & y. £■ 

jjJ L Li LL < j L? 1 ! u r ~ r & J Jl *LLiJl cjj^>j !j^i J^lj 

• L^ \ jZS I ^3 (J jJL 4 _^oj LJ 1 4_*_„L?J I dJ J t L 

. ^ ^ ! . . . ji *Lj I ^lp J QJL^i 

L$Ll lU La )) ! (( <*, qj j^ 3 ® j jL-^- 0 1 ^ 4 j ^3 ^5 IS dj jJ 1 (J ^JL 

♦♦ 

o I o L>cJ I o L ^Lsj>cJ li tjLdj'Sl ^ja SwLu>“j Lo La L_LLi 

> 

♦♦ I ♦♦ 


C5- 3 Jlj-^vJl ^^J-P C-jIj_>J| 4_J^JwO ^J| J-*- 

♦♦ ♦♦ 

S La j La j-L>=-j ( JuA ! ^ J o L>J I JuA . . (( 4 jLJLJ I 

'S | ^Lp 'Sj c 4^a L ijJlj p I j^vJ I ^-Lp 'S | <^-Lp 'S 4j I 4dL^*-L I j L_d 

( JL ^ L 1 )) LSLl^j (J ji j_a lL L>- j L_d JuA ! ^ *L3 LJ I j 4j>r 1 1 ^jdp 

! ? ( (( ! du j^J I ^]J_ * jj^LJ I LjL ^oLI o Li <. o L>J I djLj^w? 

♦♦ 

jU=> J _43 ,_<jUj J-=rj-; cu*-w jj& Ujj . . J-*jj 


i_^ js-’Uj ir , ~- Xju -i Ul-UJj ^rd d 3 .^ ®- 5 '- p d'jj 

♦* ~ ^ 

LiiSD . . Loj j . . L^3 j*~ sIj oi Ip oi L*J I ci^vwo I LS 5 ^ ^ Lp 

♦♦ 

*Lj Ujj . . (jJjJj M OJlj OjjUxJ Ujj 

! a o L>J I i Lp I L V L>o ^»L>- > . . 'S o_a a o L>cJ I i Lp I 
o L>- Lw 3 jSLL J c lLLaJj 4J j L oiLJl oLa LLLL ^jJ! 

! dj Lwb>cj I % LLj2j 9 «. *)\j 4 jIS 9 c u»^o % <L ^->- I d^vL 

♦♦ ♦ ♦ ♦ 4 ^ L, ^ ♦ ♦ p ♦♦ 


.Toy :i~Lj _ jbljS/l - (>l> jjU^I jlp (T) 

• ^ \ • C 0 l^^C-1 I 1^ C ^y***^>" ^ ^^v*«0 I . C d- ^2i j I (T) 

Routledge Encyclopedia of Philosophy. First edition. London and New York: Routledge (T) 
1998: 8383. 
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^ uj s' ^ + 

tikis' ( _ip IgJW’j ,-Aj (.o^AaJI AjJ^ail a-1* t_i«J 

^ ^TT ^ 

L 43 HkjJ I 4 _Lo L*J Lg_3 OwL^-^o (. 1 I ^i_P ‘W 5 J& J H2J0 I ^ 

♦♦ 

L&0 J ! jp3> . . L^jISJj L C-_jLvsJ I ^3 jlikXj'Vl L^_a-Lp CJ j 3 j 

♦♦ ♦♦ 

l^^kbJl 4 [^sJiS>xJJ cioL^Jol 

O-dJ I w\Jl3 tc-iLsL5\Jl jij^ ij/* c^wwJaJJ c-J ji I (^-X5CJ I O^J 

I I !wi_^ (J^_>c_> Jj_L->j t I ^£_1 _ p 1 

^ ^ £, 

(J j L>c_j c_j !3 j_^-U ^ I . . ^1 j *,/g 1 Lj lLL* i */? ; 3 1 j_>s_j 

1^1 C ^ ^y I ^Qm«aJ (,.,,) I C ^ys^i ^ I yy^^X-% I 

c_3*y^>x_! ^OwwvO 4 j I 4_l2_>cJ lLL Jq 1 (. *Lwl_P 3 jss+Z3 C. 

!^l I 



c5 1p ojj^v^j ^IfXJL 

t O j-LJ I ^l*JsJl L&Jwb>OJ ^OjljJ>cJl ^J^slj^-J ^ ^w>cj I ^Lv^oJl 


VLi <. 4 _p jJ 1— > L^wv^^_jj 

T? T? 

4^3_u3_> - 4_S^>c_si ? Lg_J-^Jj co^Ia-wJI j_^vuSsj . . jjJJLU 

j^Lu J L ^ >5j ^ c c-^wJaJ 1 U JaJ L>o 

£, p ^ 

^ *y I C-3 j*,<$'*J J L jJ>c_) I (J^-> ^3 4j | wlS* Lo 4 J j_>- oilo J L 4P ^-O 

•V^bi ol (j ■» Lg-f=rj cs^J 


4^oLwvJol ^3 tOwb>“lj 0 jj_*/? ^3 c_j23 j-oJ I |j_& j^2Sj>z-) 

♦♦ ♦♦ ♦♦ 

oL jJ (jjiJl Lf>-jj LfU S'j ly^kbJl iiLi (^J^o 

£, 

j^Jsy fcA=J i ^ ^ ^ * '*) / ^ L ^ >. A J ^ C 4 l & w\_J l ij-*j J-*- 9 j-J 

jJJl *\jJt yo gJ-Ul l»ysj tyvJaJl ic-UijJl y> 

/ ^ 

c^wwwvu ^JLl I p! j_Jj Lg_^JwoJ L^_iL^>- 4_i3j c jj>-LiJl 

t^Llj j^j UjJj cuS' y <.4^lj Lf^-jj ^3 IfL^ 

♦♦ 

4,1 ajiJ 1 cii-Lj Lg^3 45”jLsio C 0 ULLo J_aJ>- 0 j^S \j <\S>y>- jJ 1 wLs^vwJ 

jl y wiij ^UJl Ci -A A AAA 3 ^ C 4 -A^w* l 

♦♦ 

a l ^ ll& J5 Ca^U: jl CaaaJ ijyAp jy I^-saa L^jI 

! ! JjUII yy)1 OJJtlj _ dUS _ 

j ^ * i t^*)VSsJ! ^wQsjj *y 

jly'l JUj j^vaj t Jilaal j*iG 

^jJ-p aJ|jj*JI OLjI jl t^yLa^l JyJ ^LJJl y-~j jl tyyiLj 

1 ♦♦ ♦♦ 

lJuss J IJuk y lL-i yAA^J 'y LgJl tl^l J^i 

v^s— ^jS' j^_S\J L^SsJ <> u La^o jj j) *,<$ a 1 1 

1 ♦♦ ♦♦ 

t ^ jj wL^j Lo jj j-^S\j LgjJa^J LgJU3 1 j-° J t l ^1 ? ) ^3 oJjll) IwL) ^->- 

4J^_aJ|j t Lg»o I ijr^j (J j V I ^UlLJIj cLlU! 4 _pLwJ L^_ii_^Jj 
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Jl iij^Jl cJaJJl jj bL. l^jd N !? JJJ jjJ U-l 

!«!?jlkb s yi LJti o^l jlSJ» oUj-J j 
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- Haight BK, Michel Y, Hendrix S. Life review: Preventing despair in newly relocated 
nursing home residents short-and long-term effects. International Journal of Aging and 
Human Development 1998; 47(2): 119-142. 

- Marnin JH, Gordon LF. Purpose in Life, Satisfaction with Life, and Suicide Ideation in 
a Clinical Sample. Journal of Psychopathology and Behavioral Assessment 2004; 26(2): 


127-135. 
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Beauchamp TL. An Analysis of Hume’s Essay "On Suicide". The Review of Metaphysics 
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Smith-Stoner M. End-of-life preferences for atheists. Journal of Palliative Medicine 2007; ( ^ ) 

10(4): 923-928. 

Anderson JG, Caddell DP. Attitudes of medical professionals toward euthanasia. Social (X) 
Science & Medicine 1993; 37(1): 105 -114. 

Baume P, O’Malley E, Bauman A. Professed religious affiliation and the practice of eu- (V) 
thanasia. Journal of Medical Ethics 1995; 21(1): 49-54. 
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Durkheim E. Suicide: A study in sociology (Translated by John A. Spaulding & George ( ) ) 
Simpson). Routledge & Kegan Paul Ltd 2005:123. 

Durkheim E. Suicide: A study in sociology (Translated by John A. Spaulding & George (Y) 
Simpson). Routledge & Kegan Paul Ltd 2005:124. 
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Franz Kafka (1990). Letters to Milena. Schocken Books Inc. 
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♦♦ ♦♦ ♦♦ 

Lg-Sbl .gJdvJ I ^-bLv^bM Vi fl_)jLv2^o aJ jJ L^-bM ^3j CdoL*Jl 
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liljfc t SJLJLS l ^| | .S|^ jw^W%^V«J I ,-^ — I (_} l^ C >*1— 


^ o\ ^ Ld_Lp l dU jJ JuJlJ 4j>- L>- iJLla ^ bjyjy ^JowL; 

- ^ 

£, £, 

l_d I L^J J I (. j*S bdJ I 4j2j 1 OwL^J O- 4 j-*-P 0^-^ -ii ijJfc L cLLb y .00 

£ 

^j^yyi jj i <. l) jj ^ bb ^-^Lyi j%-Lxj yi 

ld_& l o y>J)S ^b iiLw^ ^-vwJ j 4_l>cJ I l y 4jd>- ol cLLo^y J jjL) 

* 9 

d4 j_^-) I O 1 L o Lo>J I 4_3_bL>5_) did— > I J-*_ ) (J 1 ^J. *,/g 3 *y I ^j_>5 C^j_jJ-)I 

ij yi ij i j l <ij j-^y ^ ^-^-> 'y bj i j <• 4jLji>- 

£, £, 

c 1 t— > Jj*j ^ ^>0 ^ ' 2 ^p I 'y c C-3 ^d 1 Jj*j ^ ^>cj ^ s 2 1 

ol dfcpl N id t^LjdJl dldlj I ^ d%Jl Oyd N id 

♦♦ 1 ♦♦ 

obL^-p^M ^ dJJLL) oJlp iJbjfc J I JJd_P I (. c_3 j_*_> I Jj>- I 

** #* 

J-*j Jw23 1 bbbo O-okJj b I 4.0 iSbb ij-^J ^ J y^~ ^2-^vwJ I 

j_v2j>o o jjb_p i to c_3 j_p i yi c cb 1 y/ 4 _l? bv-o ^u5b c dj j-^y 

♦♦ 

4_^>5_ V £? o b>- c_3 j_*j o i (Sjj b i wL^ip i y i j (. dj j-<>y 

♦♦ ♦* 

d>-^3 ^£3 e-^d ^i-P >o yf (do I tObo^y/l jJl3 4_d bb 1 - 1 flj^*i 


! ((dd ^Jl j-v^>cj 43 j»*^y L jj& Uao bwUP 


4^3 LoJL^ 1 ^_P 4^o bbS” 4olJo ^^3 LdJ I j-ikj 
c 4J ^3 w\j>- ^1p ^UdJ! ciiL t dj j-^y I j LdJ 

u/ 

d4 j-<>y 1 wLjo (d3wL>c_! La bs 4 j>- l>5_) ^-vwj 4J 1 4^0 bby 

♦♦ 

cd' J^'j -d-*^ “■V" 5 d~ udi 

♦♦ 

p 

b o3 j-P 1 ^ )) ! 4y j3 ^3 ^dd>dJ 1 ( o 1 j_>- ^>3 d4 jwd>o I 

^jUj y/ ^lll 4_L-i>Jl jJfc Oj-<Jli C«d3j-<Jl ,W^ 0^>O oJlidPl 
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(b 


<. dJ 1j JJdLx j 4j| (J jJL d) I ^3 c Jj>- 1 U j5c j j L^_*3 

^ ! (J d) I ^ 0^ L>sJ|_ Lg— — 3 4 w ^ w 1_S” 4J»5\^o-j J_SsJ j 

^jjw\_U ^JuwIj ^ 4j L> I 4 ^^Ls^vJ j-^2-) Ij <. (( oJudS* I Lo c_3 j-P I 

I j_oj I (1)1 j_S”3 (1)1 w\_*_> 1 4JLL) 1 Jj£3 L*_> ^JJl jLu)l oL^olj^o ^3 

♦♦ ** ♦♦ 

£, p 

wL->- 1 j LdJ 1 1^ t 4 j Up- 1 jJLdJ ^ 1 o 1 cj ^oJ 1 d/° 

£, 

d-> J~^J <• 4-> (J J-O (J wLJ^> 1 ^3 (1) LwvU^/ 1 0 L^o 1 X_A-jg. ^JJI 

^ .* ** 


n^i^Sii 

♦ ♦ 

(V 

jJ I c_j2_3 j-o ^^wJLj CJ j-oJ 1 ^j-" 0 wL>5_L<J I c_j2_3 j-o d) j 
jJL] l 4^>t_*JLo ^ y^> j-^J 1 < J 1~J 1 ^j^2J>c_>2Jo L 4jLL*_<>J 1 ( J 1 j_j 1 

^ UJ ^ s' 

( j^ a Jj t jJUJl 5i U- wUp 1-^r^j 1 (J^J 

w 

c-jLJIj o Ll^p j c_3 j +,&\ ) l ^_Ss^»j t^LiJl 1 4^5 s_L^jlj ^^Ijj 

jj 

11* 4_^JL>- ^JwLj C o JJil_*_j Lo c_3 j_*_j 'V . . c_3 j_*_j 'V C 4JLL*_o 

^ P ^ 

C l3 w>«J 1 1 -A_A 4j 1 C l_>3 w\««_P 1 l 3 dJ 1 

*)dj C-J LJ 1 (J LJo wLLP C_j2JLj ^jJ <. j->“ 1 J-^QwO 

1 •, A_A __1 ^ wLw»<J . . 0 £" ! > 9 0 Lj 2^» <w A {%X ^> 1 ***j L w\a»OJ yj l->3 w\— <_P 

♦♦ ~~s ^ ♦♦ ♦ \ ♦♦ ♦♦ 

> 

! wLoj LowUp 




4 JJLJI Jjk jl ;)ll oLi 4»l jJU^ JLil jt 

l^ojjJLwvw^j l)L~uMI l j r ^ *L_1_P ^_U?| l^o Mj <Lfrs>-j 5 j^> I Jjkj 

O^i J_*j ?J I j-^o M I A_o Oj M j */? 3 M | J 

^1 ^bJI jjSL^ <bl s^j Jj-* y> X . „ 

‘ ^jj >=ry_ J-^j lir^i fjr^j ‘lt" (^fr^*~d V^- 51 dr" 

! > l>xJo Ml Aj.S bj wvj L a tjL JsJ I aJ*OAj c_^j>t>3 a c I ojIP c^JLlaj 

-/ ♦♦ ♦♦ O' ♦*>-' *V ♦♦ ♦ — ■ ' O ♦ ♦♦ 

* 

■ft 

wL>c_Loj j_>ijLLo j*J L*J I iJw^ i jL>l^ u^°J 

/ 

J-P Ailj jlij i4_L-^aiJl oJj> 

^ £, £, 

lwL& ^LwvU2j J^A 2_J |jj>C_La ^ I J l) I * L$** I • • ^ 

Lj I )) : aJ ji jp O Ml M wL>5_Lo !^>Oi Mj ^^LoJl ^ 5 L^_3 1 

_ ^ L>cJM L» _ t (( aJ| L>- Lj J-°J ^ L>cJM I IwLgJ Aj^O ^^JL>j Jj>5_Lo 



J 


Lo j (, (( Lj Ijjl-J^ I j_LS”1j M L>- jLv/? wLs 


u! isu» 0 I 4J 4JL- j I O) 


!? j^Ml jtJ l*J I { ^y j LJ I 5 4^_Lw^j Jjft !? j>£j I jJ ^LJl 

\^\ Ml p !?>l pU -JL* 

lb y*~^2 o yf^ I IwLo 43 b Lib (, 4jll 2^0 b | ^3 LlbbL^a ^ j-wvo 

1 \jJL*Sj M <. UL&bj 4jbJ>- bb ^J I O I OjJozJj L LL? J-y&J 
^s-^j !Ml Ul& c^bl J^pU-^I <u_^I jl cJu>Jlo ^jI Ml 

^ f. ^ & 

^IsU. \sy£* O^Jlj L I (. JuJLl I ^^Uaj li^&lLo 

L^p j Ly ^ i j t4^_3|jjj <. cj L> ^SjJI 4^J_p ^pIjju tijjjjsiM^M 


• > 

! 4^^213 


4j LI ^3 Jj>o ^Ju>“ j Lwv^>- LJ I Jsj>-I L)l -Ij M 

** ^ 

J-&J <• Lo jj 4 j j _3 ^*>IjL jl L^w*u 4J ^ I j Lp 

^j-^l L)Li ^LJl c 5 j^ Mi -^^^Jl c 5 1 p c^wiSLj J^-j 



wL-i>- 4j I 4 ^u2j c_3 j_P lbLo-9 (. 4j>t. * b 1 I 4_^v^ 5-J i^vw^L 

! ? 0 j^a I ^^/2_3 I jJ j Ju j_j oJ_jI^>- ^-Lp L>cJ I c_3 j-^Jb li bLbojMl 

dj Lu ^0 (( ^J p) 4 ^ 0 1 (j I jJlp jJ 4*J \ LJ I 0 j&j J) ^SL> ^jlS 

IbLJ : ^Jl> i^l^j ^-^Jci ik^Ml objl^j U5 cJj^Lli 

♦♦ 

0 IS* Lbo M Lwb>- L)J (J ji I ! ?o jJibJ I oJjfc ^y>- 1 ^Jj_ jJio 

♦♦ ♦♦ ♦♦ 

^ iSfcj 


ISU» aiILoj y ojSs U-o yt J^pLwI jU Jlb<Jl IJl& y U J5” (^) 

j I ^ ® b j-b>“ I jJ I ® Aj LlS” ^3 bbbJ I ^^3 Lwo 0 j-^ L*-^ 0 A_LP 4_i_d_) L»_p j\ Ul 

. ^ ^ ^ b>5jb/? ^Jl V ^ A>sjb^> jj*J I j5bb I 

L»_w>j| 4ij C L»-& I j-wo 4 J i^_3 jJ*j b! J c((b ® I J^J I ® ]gtf9 b Llo i^_ 3 j-^-> LaJ ( Y ) 

! c_3 j^Jo 13 C3 Cj ft^j-Jp A^j I b^ I 


> Q 

V* * +* * ♦ ♦ t | * \ ^ * 

OjwLs/? ^3 <C35 7^3wL) t 4j2i2_^3 ^l ^3 ULJL>c^j j 

♦♦ ♦♦ ♦* 

4^LL> j 4 1 ^ j (j 1 <■,* 1 jj j] I 4jLL 4 ^jP j ^ I ^9 o j^Pj 

J U! ^1 di^JJl dlL" ;Li^ UU^I ^xJl di^JJl 
1 ♦♦ ♦♦ 

( j~a L Pjj>-J oJwJ) L5 ji (, IjJLS j_P lojJl oj_& L_i jju 

L-l I o wG& ^ la c .5 I I jZ ^X—J L*«»^ Lj^ ^ 1 1 4^4*4^ j 

i f- f- f- 4 . ^ t w t 

/* to^lwL>-l^ 4_>a 1^ 4_o I o j_4/2j>oj C wiJLow^ j~^~^ L^_J 15 

lioIwUJl ojX<*!3 o j-^>J 


C 4j L*JLoJGa p I 4»4i^_*j ^£jJl wLj>- jJ I jj L5sJ I jJb jjUJl j 

l) 1 ciiJ^ to j -^wo l) 1 0>J L*_) o L*JLa Ll^-j 

wL^_>tj oL>- ^ jJL-l j c4jL_>cJlj c-jw\_SsJ I ^j_>3 jj* ^ jS>- LxjJ I 

0 L>- *Lj>c_4/2j LoJ 4jj<i IwLo < _0 J t 4^0 C-_j 2-^SLJ I j%J L*JL<J I 

U> £, £, ^ 

4j | Jj I I L^-oj| 4_>T <4 -4,^ $ L 0 ^ ^ t 0 ^ ^ a 

t— ,o LSsJ I L^-Lo (J | 4_*_o Lj>- ^0 Lj^^J LSs-J I ^J Lp J .4,^? >- 

♦♦ 

^UcJUlSL ^IJIW <lHJ ol ikjl juj-I 

^aJl 3/li ^ jyJL !? 0) S^ iuLJl J 

♦♦ ♦♦ 

^3 oIjjJLS”^ ^_Lp ^Jl^ 3 L>- I j Js .4,^? >4 ^ ^JOa c_5^i lwi_A 

♦♦ ♦♦ 

^3 oljj.lS'^j 4 j j JijJ 1 *L)j_^Jl ^3 oljjJlS'^j 4_i_^l_iJ I 

♦♦ ♦♦ 

IwLpL*^^ cL^” W4^4^\^W^»*J (_3"^ * ^ 4^0 


Lj^»)p 0 i (J j-^-> 4 ^ojL>- (3 <LSs>z-t ^-3jj ^la-^ljj (TOA/T) ^L'yi O) 
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f- fr 


(J Lo-S* wLj2_^<>w) L_L*J I cjL-v^Ij UJ 

^oj Jl wjjI^VL IVvie. jl 1C . 


4 _*_a L>o 4 j Ja_ 

♦ ♦ 




?- ?- 


j 1 0 b^*> 4 _^o L>x_) 

1j cr <jL*Jl d 

♦♦ 

!?pl*U 


lijyL-l 


c—> LxS” jJjjjL ^ xjl^vwqJ 1 jl (j^-Ul ^Jj^> Jj» 

yL-j o' Jo oU oJjjjL jSf ^jCJi ^ (*-*oi J^'-*-* , i 
(3 I o I LI I ^ l£-j^ j L^jj c_5^i i 

o' J-o ouU <jj «^%^y\ £yj LJ» <u^*j jJ 

jjJkj «-lij^5*yi JLL—o Ja ! ?^ ■'jL^I J^Lwl oJjj 

J Jr 4, jt-fcO ilj j*-*O^I Ulj « r ^->' 

(j I (^wLv/^ ( Ju^ ! S \Jo j_j j^wwo^l lwLg_j IjLxS' c-jLJ j I 

^J>o l3 ^LLJL^wqJ I c-J LxS” ^*Jl > cJo djwL^_P 4_o LqJ ^ I j ^3 


II ^ I j Lj I' Aj LlS" ^JLa jJ j_j j L> (3 j -jjj~v-oJ I j I ^_i A j I L^-*-*’j (J-^ - (_5^ LJLI I JJLo O ) 

(J j-w>J jJ I oLj>- ^3 Ajj>-L^a" ; aJ jjj _ ^_Aj| Lo-^J ^-Pjj _ ColjJ>s^a ^3 ^Jjj (_£jJl 

Ojj Lp ® a j I J^p Lo-^*' j t(<w . J^j-L>- 1 I ) ii L)^jo>- LJ I iwCS” La j^~ 

jJj_jjL jCCCv^»J 1 Co La ji j c ( A T ; j jJ_>- 1 jJ I ) (( ^ ^ V ^ ^Lc- Lw^ j jJ acao ^3 L S jj 
^ j-L^J \ cU_S” ^j_a eCj L) I jJls' a_*_wJ Ajl ( J^_p L»_ wa| j^S'j ^ \ * aJwwo 

. Lee ^cSL j Lwo j jJ ji Lwj j a^S” I 

f, lO f. £. 

aJ L>c_) I op' * aJ jJL a>- J- a ^SL^a j^-°j LS" (3 jCce«-^J I L) I I L»-wa| ^J LJJ I JJL> ( T ) 

A^o^J U- ^ -CJj-v-oJ I S' ^ L ( ^ V . j jJc=- I jj I ) II La I^J ijj L>sJ ^ I 0 I ^j-a (_]^wa I 

ul f, & — - 

C 1 I Js ^ j ^»-^vww*^vwA>s»l ^ ~3 ^ Lj2-^L^J I ^ ^ 3 Lj2-j I 1 1 ^ I ^ ^ 3 

lO 

AC-a L^o j 3 ^3 j OCi 'j L^ L/ 5 <i J-Le^a ^^SLa^J 15 jl ^-Oj^aJlj 

jJ_P_ jl J_5 jl ^1 t (AYi/t tjji^-l^JI) (.UAV 

f" f' 

. AC*a ^jj jJL£-J J L j I Ji^£- Lo-«al 


£, £, 

IIa I jJ taLoj !?wU»sj>5^o I oLd>- 

N ^1 jJ bL. !? 0 ) IjJ <u jvil J ^Ul 

jl 4 _oLqJ^I 4_*_U Id 4 _w0wLp CJ I j j-dLLo ^ ( JJ ^ Jj CjL*J 


f-U- jd iL-i J (Ji cu>o jJ bl» 

L« l _j- £> jdA>-LJl Jj>-I *_ ii j jJ J^jJ! L« ! ? (Y) dJJi AJLJb- -jS- 

bL 0 Q ll-L <udl d dSjJL ojyl 

♦♦ ♦♦ 1 

aJ oJ_pj ^*_p j 1 j UlSCJ L) 0 j-jLi? j_p ^_s L^SdJ I ^->3 Lwo <J jJlj O ) 

Aj I jj (j I J-djjjJ I ^jJ i_Pj Jji3 C cd ld$\J I |j_& ^J_P 1 ^-5 ! Lg_) Ajlil j_o_) 

ciij ilj3 J-oJ>s^a O^lj ^ijjjjS” aLjJj i«_dS" y C (J j-o Uffl.«.j j ^J| Aj 3 j^ i*_^JLp 
^Jj Aj jjiis 1 4 ^>x_jj1jJj c Ada Aj>s_«^dj ^Jw^ 2 _>s_j ij I (J j-O Ua.«.j j 4_*_a 1_>- ^3 

*y j)) '. ^ I ^jj ^ Cj^ Cj~^ ^ j -^-* j t ( ^ & ! j j-L>- IjJ 1) ^ 4_*J LL? I ij I jwUjj 

A^Jjj £_a ^| AjdJLd 0j^>- ^3 I ( Jdkj C <_d ld$\J I (j_£j <i) I ( JlJ»_3 ^ 

A^Jdoj ^ jJaj aJ jJii ^ \ Sl^>Jl ^jj I i^wVVwwO ^ jj j^xjo 0 1 aJ J^j c ojLjI 

_ oj LjI «/g ) )) ; 4j l^So ^ 3 I ^j_p Julo j c ( _ ^V ! d) j_L>- IjJ I) ^(j^ 3 ^ 

(j is* dj j^~ \ l)| t 0 ^J>- I I AXdSCoj jjg.>c^»J I _ I Lo_wo| 

. . . a ^_ pj 4 _p L) ( j_« I Jl?-j ( j_« j_aj Ij Lo I LjIj_a ( Vj_o Lo dpjj J_i 

^ P UJ p 

Lgj I ^ ^ >dJ ddJs5 ^5ol j c L^-*-woj>- L^p L w? c5^ > ^' ^j>5 Jl ?• L>j? j-»j? 

t*< p p p 

: LgJl i^dS^Jl 4J ji ^-waI^jI <uj>-I ^_p JJjJ j t(^«T' ijjJu^ljJl) Jllp 

o' p 

(^d50 1 0 Jjfc j I L> ^3 ^*Jj 1 j_fc c ( \ * y ! j j_L>~ IjJl) Wo3 j^jLoJ \ 

Ia^SJIj 4j lij Jj*j Ifjip ^Jj j-^o ^Jj Ujj Ujj_ j^^'j 

o' p p o' p o' p 

^ 4JI j 4 _jJ_S”j A^l jL^pL»_w>jj ^ dr' 0 ^- J ^ Li ^3 j_Laj>c_) ^*_J t ^*— aJ_Lp L g -j I 

! ! *>L/? I I4J 

i^_dJ 111 Ij L^j Itfjj ji ^ d^~J I dJ L*JJ I ( jjj L JiJ U»o I AjI ^-*3 I | J^pLo_wo^I ^»-d*J jl (Y) 

oJlP dUi ^ yj ^ ^3 ^_AvsO ^ ^ y*m J J-3 J C *• J -— d I J ^3 L a3 A_1w^1m3 *- J I JJ^AwSWW^ { '■C J * J C L^. J 

f-^dj 1 1 ^jjj 1 i^_3 j_*j 1 ^”'•*’1 l$ ^ * aJ j 3 L^do c_a3 1 jjj 

: aJL- jJI) «nr^ ^JadUlj t ru aJLj jl\ JJlUI 

. ( ^ A A ^ a>Ji^> t *, j IdSdJ I ^1 o3^p : a] Ido t Y o ^Jlp t ^ 


- ♦♦ ♦♦ 


LSI 


♦* ** ^ ♦* ** 

p- ^ T? W p. 

4_j Ja_^->c_) j c a L^ 5 I Lp k j o CuJ! 4j 15 J_>c_*J I o j J_*_j c I 

J J^LLiJ L 4j>r .^ygjjJ I 4j JlUJo (. ^ Lp l flj I ^ lj ^ I ^3 j_<*-P Lo*J 15 0 lj ll2J>- 

P ♦ 5 ^ 

<.4_;Li ^jjUI ^ Jj>^w2_>j ^j-2Jl C r~ a '-^J ‘^-b bJ' 

! 4 J *y o5jj>- w\i Low\j 1 o 5 i^j ^ j-frjj <• j 1 4j>5 jj>cj j 

u* J^-^j t/»lixjVl <bb5j J-=rj b«j 

- ' ^ 

! 0jd>c_*J J 0 j^j2j <; L^ws^2->- l) ^ 0| U>- Lo ^Jjki jjk 4j Lju 

p p p p p 

t>* V’W <j' J-H> 4 — jJ - ; o- 4 ^J-! J k-J 0^ (_r“ W ' b 

* 

w > p 

_ 4jJ dJ lj L_P c_j2-s/?J wL*_> _ ^ ! 4 w ^ wV 2J>- 

^3 dd5 I ^~5 i wLg_>- ^515 4 j V l) 1 j5l I ^lp Ui>- Loj ^ Lgdo /7 *b | 

♦♦ ♦♦ x. -- 

dUS jl5j <.^ 5 — AJ <_jl j-* b ^jl ^1 br-U- 

♦♦ 

(J j5_j ! ^dowJL^-jj ^*j5^o^yi ^-Lp 0 j j_l] wL^g-^odJ I 

_ ol j-HJ I L>j2->o j ^1 )j a j-v^2j jL5 <5 5 5 JJ 3 cJ j5j . . 5 JJ 3 


f. fr f, f. 

1 I j jdSjJL ^jLS”jW aJ jbj Lo_^ j <J b>sJd \ !^\ j li j_do ^_5 1 

^ Y ^Jla c ^ ^^Y^ : aJL-jJI) «oJu^ ^ ^3 0-—^. j' jjd . . Ul& 

j \ j^S* C-^>tj 4 J 4 J ULa ^3 l( \ ) VV _ ^ ^ V *\ A^>5jJ^3 C I JJib] I ^3 ; 4 J liLa C j^j jj 

<u-L3l *_aol Ju>j^I J^Lwl I oJlpD) : Jli ( * j 5Sd I ^LiSI ^\ S^j^) 

ip 

^j^ddLoJl t^-Z' bij C L^~*~° '^~ij~ a 5^ t ^d^ :> “ c? 3 C5 r<> “^ 3 <5^ dj-^“ ^° j 

X ♦♦ ♦* 

^ £■ p- ^ f- ^ 

^j-°J • • • ^ (j-^ - -sP2d I I j . . . bJJ^ jbsbj bl 

f. p f. p 

ij j^- jjjJ I 4j I yS> J j j_^_o ^ j_oj>5_^ ^jlj J_s^ t— » 1 IdSsJ Jjjj J La 1 4_>! 0 j-^ > “ ^ I 4 j L^JdiP 

p. s 

\ b] Lwo jJ I ) W 4jt^d Jw>P? V I ^j.' 0 <J ^-o ij I 4JL) wL>- I 4jJa_3 lj \ • • j-bt «,<> 1 1 

. ( ^ A A « l p_^l5bl ^Liil ^1 oz y> : 4 JH 0 t Y 0 ^Jlp t ^ < \T' 

W Y _L>sJ_p 111 bUJ)) dL^j ( ^y> 


(^) 


(Y) 


^^Jlp ^L>o» j15 jJ j ! UL^L- t^Ju^LS' JJLjI - 

(. OwLJuSj j A I JJL ^i-P o jwIaJ L> jjk U 2 J 0 (( l^lP LwJj>- I A_o j_*J I 

jJj c LJL>- 0 Jj>c_Pj t <0 AJ5LJL>- *)I I aJ ^yL) 

S & ff ut 

! H ! \miz? m ‘^~ L* ^ 4 a. 1^ 1 cr" (> 

♦♦ 

! Lj L*I>3 J LoJ-^lo J 

p / 

^ ^ Hp 1 J~* 3 ^ ^ c — ® ^-^ 5 — P A*j wL_*_i2_«_9 4 ^ A_w»*v^2— J I 

P 

d) j_S\j (1) H ^j2_L$\j 1 JJj t ^LoJ bo A_£_5L>c_> A*^i_P oJj>cj>c_a 3 <. A_9 lj 
♦♦ 

t I^il5 Mj lloj^o a^JlE C 1wLAj2j 0 jJiS j L IJlO jJ O^LHjol 

1 a 15 , ^ 3 l_Wal I ^L^\»^QwO C 1 wLj ^ H^s»H ^ ~3 

♦♦ 

! |jbl aJ jtJ o^UcwJl (1) I 

o*L>- (1)1 wL^_) aJ I jJlS a_3 Lp ii 1 ^Jlj>-j L^wLj ^oljJl wLJilj 

P ^ p 

t ClJ I AjjJlj (1)1 A S jJLp A»^vJ>- iij^l t 1 

_ jT jiJl ^^Jlp a!^>^5 _ a^j 1 JL p Ui^L- *joI J^pU-^ 1 (1)15 Ji j 
t 1 j xl^ J 1 ^a)) (1)15 Ajj <Lo 1 (J jJL»9 

Lgj 1 aJ ! ! (1) IjCw^o 0 y±s> j (j^o Lo L^j 1 ^-p j a^o 1 i_.a ^2 ) Of- J 
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The Evolution of Purposes. Presented by Daniel Dennett. Carillo Gantner Theatre, Sid- (Y) 
ney Myer Asia Centre at the University of Melbourne on 15 November 2011. 
https://www.youtube.com/watch7v = 3L7uNyQL0H0 
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Darwin’s dangerous idea: Evolution and the meaning of life. Daniel Dennett. Page 24. 
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Lawrence Maxwell Krauss. A universe from nothing: why there is something rather than ( ^ ) 
nothing. Page 146 
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Hitchens vs. Turek debate at YCU, VA: 
https://www.youtube.com/watch7v = bxlyXvcT2kw 

A debate on January 27th 2008 at Standford U. Hosted by Ben Stein and moderated by 
Michael Cromartie: 

https://www.youtube.com/watch7v = 9wkZ7pjNZNs 
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Richard Dawkins. Unweaving the rainbow. Page 11. 
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